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(g) Stabilized organic material. 

(g) o-Hydroxyphenyl-s-triazines of the formula 

O- 



< 

CO 

o 

CO 




In which n is 1 to 4 and Ri to R 7 are as defined in claim 1, can be used, in combination with sterically 
hindered amines of the polyalkylpiperidine type, for stabilizingorganic polymers. Some of these 
compounds are novel and can also be used without polyalkylpiperidine. 
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STABILIZED RGANIC MATERIAL 
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The present invention relates to an organic material containing, as stabilizers, a mixture of a sterically hin- 
dered amine and an o-hydroxyphenyl-s-triazine, and to novel o-hydroxyphenyl-s-triazine. 

It is already known from US-Patent 4,619,956 that polymers can be stabilized against the action of light, 
moisture and oxygen by adding a mixture of a sterically hindered amine and an o-hydroxyphenyl-s-triazine. The 
triazines used in this context contain at least one phenyl group carrying a hydroxy! group In the o-posltion. 

Triazine compounds of this type are relatively sparingly soluble In many substrates and tend to migrate. 
In accordance with the present Invention, similar triazine derivatives which have an improved compatibility with 
or solubility in organic polymers are used. 

The invention relates to an organic material which has been stabilized against damage caused by light, 
heat and oxygen and which contains 

(a) at (east one sterically hindered amine of the polyalkylpiperidine type and 

(b) at least one o-hydroxyphenyl-s-triazine, wherein the triazine compound (b) is a compound of the for- 
mula I 




35 



40 



In which n is 1 to 4, 

R, and R 2 independently of one another are H, OH, C^C^alkyl, cyclohexyt or trifluoro-methyi, 

R 3 and R4 independently of one another are H, OH, C r C 12 aIkyl, cyclohexyl, (VCtg-alkoxy or halogen and, in 

the event that n = 1, can also be a radical -OR 7 , 

Rs and Re independently of one another are H, C 1 -C l2 alkyl or halogen, 

R 7 . if n is 1, is 

a) Ci-Caalkyl which is substituted by one or more of the groups OH, d-C^alkoxy. C3-C 10 alkenoxy, 
halogen, phenoxy (which is unsubstituted or substituted by C t -C ie alkyl, C,-C tB aIkoxy or halogen), 
furyloxy, 



45 



50 



CH 3 CH 3 

X 



-0-CH(CH 2 OCH a CH- 



O 
I 

■CH2) 2 , 



55 



-COOH. -COORe, -CONH 2l -CONHR 9 , -CON(Ra)(Rio). -NH 2 , -NHR9, -N(Ro)(Rio). -NHCOR l1( -CN and/or 
by -O-CO-R-n, 

b) C^-Csoalkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 

c) C3-C 6 alkenyl, 
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A 

d) glycidyl or a group -C^CHCOfQCH^O-R^- OCH 2 CH— CH 2 , 



e) cyclohexyl which is unsubstituted or substituted by OH or -OCOR l1f 

f) CrCuphenyiaJkyl which is unsubstituted or substituted by OH, C! orCH 3 , 

g) -CO-R 12 or 

h) -SO2-R13. 
and if n is 2, R 7 is 

a) C2"C 18 alkylene l 

b) C4-C 12 aikenylene > 

c) xylylene, 

d) C 3 -C2oaIkylene which is interrupted by one or more O and/or substituted by OH, 

e) a group -CH2CH(OH)CH20-R 15 -OCH 2 CH(OH)CH2-, -CO-R 19 -CO-, -CO-NH-R 17 -NH-CO- or -(CH£ m - 
COO-R 18 -OOC-(CH2) m - (in which m is 1 to 3) or 



CO-0-CH 2 
HO OH 



and if n is 3, R 7 is a group 





(CH 2 )— COO^- R 19 . m = 1-3. 

and If n is 4. R 7 is a group 

^(CH^COO^- m = 1-3, 

Re Is d-Ciaalkyl, C3-C, 8 alkenyl. Oa-C^lky! which is interrupted by one or more O, N or S and/or substituted 
by OH, C r C 4 alkyi which is substituted by -P(0){OR u ) 2 . -N(R a )(R 10 ) or -OCORn and/or OH, CVdaalkenyl, 
glycidyi or CT-C^phenyiakyi, 

R« and R t0 independentiy of one another are C r C 12 alkyl, C 3 -C 12 a!koxyaikyl, 

C 4 ^ ie dialkyIaminoalkyl or CVC 12 cydoalkyI. or Re and R ip together are Cj-Caalkyiene or C 3 -C 9 oxaalkylene or 
C 3 -C©azaalkylene, 

Rn is C t -C ie alkyl, C2-C 1B alkenyi or phenyl, 

R 12 is CrdsBikyl, CrCi B aJkenyl, phenyl, (VC 12 aIkoxy, phenoxy. C r C 12 aikylamino or C fl -C 12 aryIamino or a 

group -R 24 -COOH or-NH-R 17 -NCO, 

R 13 is C r C 12 alkyl, C r C 12 aryi orCrC 14 alkaryl, 

R 14 is C t -C 12 aikyl or phenyl, 

r 16 is C2-C 10 alkylene, C4-C6oalkylene which is interrupted by one or more 0, phenylene or a group -phenylene- 
X-phenylene- in which X is -O-, -S-, -SO a -, -CH r or -C(CH3)r. 

R« is Cz-Ctoalkylene, C2-C 10 oxaalkylene or C2-C 10 thiaalkyiene, Ce-C 12 aryiene or Ca-Ceaikenylene, 
r 17 is C2-C 10 alkylene, phenylene, tolyiene, dlphenylenemethane or a group 
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R 18 is C2-C 10 alkylene or C^C^alkylene which is interrupted by one or more O, 
w R 19 is C 3 -C 12 alkanetriyl, 
R20 is C 4 -C 12 alkanetetryl, 



15 



R 23 is C2-C 10 alkylene, phenylene or a group ' 



20 





wherein X is O, S, S0 2 , CH 2 or C(CH 3 ) 2 , and 
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R 2A is C 2 -C 14 alkylene, vinylene or o-phenylene. 

If one of the substituents in formula I is Ci-Ci2alkyl f it can be unbranched or branched alkyl, for example 
methyl, ethyl, propyl, isopropyl, n-butyl, i-butyi f s-butyl ort-butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyt, dl-t- 
octyl, nonyl, decyl, undecyl or dodecyl. As Ci-Cisalkyi, Rs, R11 and R12 can additionally be, for example, tet- 
radecyl, hexadecyl or octadecyl. 

As Ci-Cisalkoxy t R3 and R4 are preferably Ci-Ci2alkoxy. The alkoxy radical Is preferably unbranched. 
Examples of these are methoxy, ethoxy, propoxy, butoxy, hexyloxy, octyioxy. decyloxy or dodecyloxy. 

As substituted Ci-Ci2alkyl, R7 can be substituted by one ormore of the groups OH t Ci-Cisalkoxy, halogen, 
phenoxy which is unsubstituted or substituted by Ci-Ciaaikyl, Ci-Cisalkoxy or halogen, -COOH, -COORe, - 
CONH2. -CONHR9, -CON(R9)(Rio), -NH2, -NHR9, -NH(R9)(Rio), -NHCOR11, -CN or-OCORn. The following 
groups are examples of such substituted alkyl groups : -CH2CH2OH, -CH 2 CH(OH)CH3. -CH2CH(OH)C2Hs, - 
CH 2 CH(OH)C6Hi3, -CH 2 CH(OH)CioH21. -CH2CH2OCH3, -CH2CH2OC2H5. -CH2CH2OC4H9, -(CH2)30H, - 
CH2CH(OH)CH 2 OC4H9, -CH2CH(OH)CH20Ci 2 H25, -CH2CH 2 Ophenyl, -CH2CH2CI -CH2CH(OH)CH20phenyl. 



— CH 2 CH(OH)CH20- 



■ — 0~ ci 



-CH 2 CH<OH)CH : 



OC 6 Ui3 



— CH 2 CH(OH)CH 2 < 



— CH 2 CH(OH)CH 2 — O 




C 8 H 17 . 




CH 3 



CH 3 



— CH 2 CH(OH)CH 2 0- 



OC 2 H 5 



-CH 2 CO0H, -CH 2 CH 2 COOH, -CHzCOOf^Hs, -CH 2 COOC e H 17 , -CH 2 CH 2 COOCH 3t -CH 2 CH 2 COOC 4 H 9 , - 
CHjCHaCOOCuHzs, -CH 2 CONH 2 , -CHaCONHC^fl, -CH 2 CON(C 4 H 9 ) 2 , -CHaCHiCONHC^Hjs, - 
CH 2 CH 2 CON(C 2 H 6 ) 2 , -CH 2 CH 2 NH 2 , -CH 2 CH 2 N(CH 3 ) 2l -(CHJa-NH* -(CH 2 ) 3 -NHC 4 H 8 , -(CH^NCCHa)* 
-(CH^NCCzHsJz, -(CHJaNHCOCHa, -(CH 2 ) 3 NHCOC 7 H 16 , -CH 2 CH 2 CN, -CH 2 CH 2 OCOC3H 7 , - 
CH 2 CH 2 OCOC 17 H35, -CH 2 CH(CH 3 )^COCH 3l -CH2CH(OCOCH3)CH 2 OCbH 17 or 

CHaCHCOCOCrHtJCH^phenyl. 

As C3-C6alkenyl t R7 can, for example, be allyl. methallyi or 2-butenyl. As Cs-Ciealkenyl, 
Ra can additionally als be, for exampl , octenyi, dodecenyl or oleyl. As C2-Ciealkenyl, 
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Ri 1 and R12 can additionally als be vinyl. 

As C7-Cnphenylalkyl which is unsubstituted or substituted by OH, CI or CH3. R7 and Re can, for example, 
be phenylethyl, 2-hydroxy-2-phenylethyl, 2-phenylpropyl, 3-phenylpropyl, 4-chioroben2yi or 4-rn ethyl benzyl, 
but especially benzyl. 

As C2-Ci6aJkylene ( R7 can be unbranched or branched alkylene, for example dl-, tri-, tetra-, hexa-, octa-, 
deca- or dodeca-methylene, 2,2-dimethyl-prop-1,3-ylene or 1,2-propylene. As C4-Ci2alkenylene, R7 can, In 
particular, be 2-buten-1,4-ylene. As C3-C2oalkyi flne which is Interrupted by O and/or substituted by OH, R7 can, 
for example, be one of the groups -CH 2 CH(OH)CH2-, -CH2CH2OCH2CH2- or -CH 2 CH(OH)CH20-(CH2)x- 
OCH 2 CH(OH)CH2- In which x « 2 - 10. 

As C3-C2oaikyl which is interrupted and/or substituted by OH, Rs can, in particular, be aikyl which is sub- 
stituted by OH or alkyl which is interrupted by O and substituted by OH. Examples of these are the groups - 
CH2CH2OH, -CH 2 CH(OH)CH3, -CH2CH(OH)CeHi3, -CH2CH2OC4H9. -CH2CH2OCH2CH2OH or 
-CH2CH2(OCH 2 CH 2 )pOH in which p ■ 2 - 9. 

As Ci-C4alkyl which Is substituted by -P(0)(ORi4>2. -N(Rq)(Rio) or -OCORn. Rs can, for example, be - 
CH2CH 2 P(0)(OC2H S )2, -CH2P{0)(OC 6 Hi3)2. -CH 2 CH 2 N(CH 3 )2. -CH2CH 2 CH2N(C2Hs>2. -CH2CH2OCOC7H15 
or -CH2CH2OCOCH = CH 2 . 

As C3-Ci2alkoxyalkyl, R9 and R10 can, in particular, be 2-<Ci-Cioalkoxy)-ethyl, for example 2-methoxye- 
thyi, 2-butoxyethyl or 2-octyloxyethyl. As C4-Ci6dialkylaminoalkyi, R9 and R10 can, for example, be 2- 
dibutylaminoethyl, 2-dIethyiaminoethyl or 3-dimethylaminopropyl. 

As Cs-Ci2cycloalkyl,R9 and R10 can, for example, becyclopentyl, cyciooctyl orcyclododecyl, but especially 
cyclohexyl. If R9 and Rio together are C3-Csalkylene, Cs-Cgoxaalkylene or Cs-Cgazaalkylene, they form, 
together with the N atom to which they are attached, a heterocyclic ring, for example a pyrrolidine, plperidine, 
2,6-dimethylpiperidine, morphoiine, dimethyimorpholine or piperazine ring. 

As Ci-Ci2alkoxy, R12 can, for example, be methoxy, ethoxy, butoxy, hexyloxy, octyioxy, decyloxy or 
dodecyloxy. 

As Ci-Ci2alkylamino or C6-Ci2arylamino, R12 can, for example, be hexyiamino, dodecyiamino, 
phenylamino, naphthylamino or biphenylylamino. 

As C2-Cioalkylene, R16, R17 and Rib can be unbranched or branched aikylene, for example 1 ,2-ethylene, 
tri-, tetra-, penta-, hexa-, octa- or deca-methyiene, 1,2-propyiene or2 1 2-dimethyitrimethylene, while as oxaal- 
kylene or thiaaikylene, Rie can, for example, be 2-oxatrimethyiene, 3-oxapentamethyIene, 3-thiapen- 
tamethylene or 2-thiatrimethylene. As C2-C6alkenylene, Rie can, in particular, be -CH = CH-. 

As Ce-Ci2arylene, R16 and R17 can, for example, be phenylene, naphthyiene or biphenylene. As C7-Cisal- 
kylarylene, R17 can, in particular, be tolylene. 

As C4-C2oalkyiene which is interrupted by O, Rie can be interrupted by 1-9 O atoms and can, in particular, 
be the divalent radical formed by removing the two hydroxyl groups from a polyethylene glycol or polypropylene 
glycol. 

In the substituents, aryi on its own or in combined radicals is preferably phenyl, naphthyl or biphenylyl. 

Compounds of the formula I which are preferred as the component (b) are those in which n is 1 to 4, R1 
and R2 independently of one another are H, OH or Ci-C4alkyl, R3 and R4 independently of one another are H. 
OH, Ci-C4aikyi, Ci-C4alkoxy, halogen or a radical -OR7, Rs and Rs independently of one another are H or C1- 
C4alkyi, 
R 7 , ifnisl.is 

a) C^C^alkyl which is substituted by one or more of the groups OH. C-C^alkoxy, allyloxy, phenoxy, 



-COOR* -CON(Ro)(Rio) and/or by -OCOR 11( 

b) C 4 -Csoalkyi which is Interrupted by on or more O and can be substituted by OH or/and glycldyloxy, 

c) ally), glycidyi or benzyl, 

d) cyclohexyl or hydroxycyci hexyi, 



furyloxy, 




CH 3 CH 3 



.0-CH(CH 2 OCH 2 CH 



CH2) 2 , 
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and if n is 2, R 7 Is C 4 -C 12 alkenylene ( C 4 -Cealkenylene, xylylene.Cs-C^alkyiene which is interrupt d by 
one or more O and/or substituted by OH, or R 7 is a group 

-CH 2 CH(0H)CH 2 0-R 1S -0CH 2 CH(0H)CH2-. -CO-R ie -CO-, -CHr-COO-R 1s -OOC-CHz- or 




CO-O-CH 



HO 




and if n is 3, R 7 is a group ^CHjCOOCH^-C-C^Hs , and if n is 4, R 7 is a group 
-^-CH 2 COOCHj^-C , 



Re is Cj-C^alkyl, C3-C 18 alkeny!, CVC^M which is interrupted by one or more O and/or substituted by OH 
or R 8 is C 1 -C 4 alkyt which is substituted by -P(0)(OR 14 )2, 

Rg and R 10 are Cj-Cealkyl or R 9 and R 10 together are pentamethylene or 3-oxapentamethylene, 
R t1 is Ct-C^alkyl, C2-C 5 alkenyl or phenyl, 
R 14 is C 1 -C 1 4alkyl > 

Ris is C^Cealkyiene, C 4 -C6oalkyiene which is interrupted by one or more 0, or is a group 

CH 3 X = / 

R 1S is C2-C B aIkylene, C2-C 6 oxaalkylene or C 2 -C e thiaalkylene and R 18 is C 4 -C 6 aikyfene or C 4 -C 12 a!kylene which 
is interrupted by one or more O. 

Ri and R2 are preferably hydrogen, chlorine or Ci-C4alkyl, particularly hydrogen or methyl. R3 and R4 are 
preferably hydrogen, chlorine or Ci-C4alkyl, particularly hydrogen, chlorine or methyl. R5 and Re are preferably 
hydrogen. 

Compounds of the formula I which are particularly preferred as component (b) are those in which n is 1, 2 
or 4, R1 and R2 independently of one another are H or CH3, R3 and Rd Independently of one another are H, 
CH3 or CI, R5 and Re are hydrogen, 
R7. ifnisljs 

a) C 1 -C 14 alkyl which is substituted by one or more of the groups OH, C r C 15 alkoxy f allyloxy, phenoxy, 
furyloxy, 

CH 3 CH 3 



0 O 

1 I 

-O-CH(CH 2 0CH 2 CH CH^ , 

-COORa, -CON(R9)(R 10 ) and/or by -OCOR 11t 

b) Ce-C^alkyl which is interrupted by on or more O and can be substituted by OH or/and glycldyloxy, 

c) glycidyl or 
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d) hydroxycyclohexyl, 

and if n Is 2, R 7 is Ce-Ci^lkenylene, 2-butenylene-1 ,4, xylylene. C 3 -C2oatkylene which is interrupted by 
one or more O or substituted by OH, or R 7 is a group 

-CHaCHtOrflCHzO-Riff-OCHaCHCOHJCHa-, -CO-R 1fl -CO-, -CH2-COO-R 18 -OOC-CH 2 - or 



10 



15 




Re is C 4 -C 10 alkyl, oleyl, Cy-C^alkyl which is Interrupted by one or more O and/or substituted by OH, or R a Is 

-CH2P(0)(0R 14 )2. 
20 R 0 and R 10 are C2-C e alkyl 

R-n is C 6 -C 10 alkyl, C 2 -C 3 alkeny1 
R 14 is C,-C 14 alkyi, 

R 16 is C2-C B alkylene, CnrC^alkylene which Is interrupted by more than one 0, or is a group 

25 y— V CH 3 J V 

-CHO 

30 

R 16 is C 4 -C e alkylene and R ia is C 4 -C a alkylene. 

A further preferred group of compounds of the formula I is formed by those in which n is 1 or 2 and, if n is 
1, Ry is a group -CH2CH(OH)CH2-OR2i in which R21 is Ci-CisaJkyI, ally!, phenyl, furyl, Ce-Ci2-alkanoyl or C3- 
Csalkenoyl and, if n is 2 f R7 is a group 
35 -CH2CH(OH)CH20-Ris-OCH2CH(OH)CH2- in which R15 is as defined above. 

The following compounds are examples of individual compounds of the formula I 



40 



45 



SO 




55 R 7 ~ CH 2 phenyl 
-CH 2 CH 2 OH 
-CH 2 CH 2 OCOCH 3 
-CH 2 CH 2 OCOCH=CH 2 
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-CH 2 CH(OH)CH 2 OC 8 H 17 
-CH 2 CH(OH)CH 2 0(CH2) i 2 -uCH 3 
-CH 2 CH(OH)CH 2 0 phenyl 
-CH 2 CH(OH)CH 2 OCOC(CH 3 )=CH 2 




— CH 2 — CH CH 2 



-CH 2 COOH 

-CH 2 CH 2 COOC 4 H 9 

-CH 2 COOC 8 H 17 

-CHaCOOfCHaCHaO^H 

-CH 2 COOCH 2 CH(OH)CH 2 OCOCH=CH 2 

-CH 2 COOCH 2 CH(CH 3 )OCH 2 CH(CH 3 )OCH(CH 3 )CH 3 

-CHzCOOCHzPtOJCOCaHg^ 

-CH 2 C0OCH 2 CH(0H)CH 2 P(O)(0C 4 H 9 ) 2 

-CH 2 COO(CH 2 ) 7 CH=CHC e H 1T 

-CH 2 COOCH 2 CH 2 OCH 2 CH 2 OCaH 13 

-CHzCON^H^z 



— CH 2 CH 2 CON 



O 



-CH 2 CONHCH 2 CH 2 CH 2 N(CH 3 ) 2 

-CH 2 CONHCaH 17 

-CHaCONtCeH^^ 




OR 7 



CH 3 



-CH 2 COOC 2 H 5 
-CH 2 COOCH 2 CH 2 OCH 3 
-CH 2 COOCH 2 CH=CH-phenyl 
-CHzCH^HJCHzOtCHJi^uCHa 



— CH 2 COOCH 2 — CH 



CH 2 
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^H 2 COOCH 2 CH(OH)CH 2 OC e H 17 
-CH^henyl 
-CH 2 CH = CH2 
-CH 2 CON(C 4 Hft)2 
5 -CHzCHaCONHCaH^ 



10 



-(CH 2 >3 — CO- 

15 




-CO-OC 6 H 13 
-CH2CH2CI 

20 -CH 2 CH 2 CN 



OR7 




r 7 = -CH 2 CH(OH)phenyl 

-CH 2 CH(0H)CH2O(CH2)i2-uCH 3 
ao -CH 2 CH(OH)CH20COphenyl 
-CH 2 CH(CH 3 )OCOCH 3 
-S0 2 -C 12 H 1 5 



45 




-CH 2 COOC 10 H 21 
so -CH 2 CONHCH 2 CH 2 OCH3 
-CH 2 CH 2 CONHCH 2 phenyi 
-(CHJsCONHtCH^NtCaHeJz 
»CH 2 CONHC 12 H2s 
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-CH 2 CH(OH)CH 2 - 




-CH 2 -CH=CH-CH 2 - 

-CH 2 CH(OH)CH20-CH2CH2-OCH 2 CH(OH)CHz- 
-CH 2 CH(OH)CH 2 0-(CH2)6-OCH2CH(OH)CH2- 




-CH 2 COO-(CH 2 ) 6 -OCOCH r 
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-CO-(CH 2 )8-CO- 




R 7 = -CH 2 CH{OH)CH 3 

-CH 2 CH 2 OC4Hg 

-CH2CH2COC2H5 
-CH 2 COOC e H 17 
-CH 2 CH{OH)CH20C 4 H» 
-CH 2 CH(OH)CH 2 Ophenyl 



OR 7 




R 7 = -CH 2 CH 2 OH 

-CH 2 CH 2 Ophenyl 

-CH 2 COOCeH 13 

^H 2 CH 2 COO(CH 2 CH 2 C) 3 H 

-CH 2 CH(OH)CH 2 OC«H 13 

-CH 2 CH(OH)CH 2 phenyl 

Some of the triazine derivatives of the formula I are known compounds. Many such compounds and also 
their pr paration and their use as UV absorbers for organic materials are described in US Patents 3,244,708, 
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3,249,608 and 3,423,360. Their use in photographic materials Is described in US Patent 3,843,371 . 

Another fraction of the triazine derivatives constitutes novel compounds. Compounds which are novel and 
are also a subject of the present invention are those of the formula la 



in which n is 1 to 4. 

Ri and R 2 independently of one another are H f OH, Ct-C 12 alkyl, cyclohexyl or trifluoromethyl, 

R 3 and R4 independently of one another are H, OH, C^C^aikyl, cyclohexyl, C r C 18 alkoxy or halogen and, in 

the event that n = 1, can also be a radical -OR 7 , 

R5 and Re Independently of one another are H, C r C 12 aikyl or halogen, 

R 7 , if n is 1 t is 

a) C 1 -C 12 alky) which is substituted by phenoxy (which is unsubstituted or substituted by Ci-C^aikyt, C r 
C 1s aikoxy or halogen) or by a group 

. -COOR* -CONH 2 , -CONHR 9 , -CON(R 9 )(R 10 ), -NH 2 , NHR B , -N(RJ(Rio) or -O-CO-R^, 

b) C 4 -C5Qalkyl which is interrupted by more than one O and can be substituted by OH or/and glycidyloxy, 
be substituted by OH or/and glycidyloxy. 



d) cylohexyl substituted by OH or -OCORn 

e) a group -CH 2 CH(OH)CH 2 OR 21 

f) a group -SOyRu, 

g) a group -CO-R 12 , 
and if n is 2, R 7 is 

a) C2-C 12 alkylene, 

b) C 4 -C 12 alkenylene, 

c) xylylene, 

d) Ca-C^alkylene which is interrupted by one or more 0 and/or substituted by OH, 

e) a group -CHzCHfOHJC^O^B-OCHzCHfOHJCHz-, -(CH^-COO-R^-OOC-^HJn,- (wherein m is 1- 
3) or 




c) glycidyl or a group -CH 2 CH(OH)CH 2 0-R23-OCH 2 CH— CH 2 , 





HO 



OH 
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and if n is 3, R7 is a group R20 (wherein m is 1-3), 

and if n is 4, R 7 is a group -^-(CH 2 )— COO-J— R (wherein m is 1-3), 

Re is C 3 -C2oalkyl which is Interrupted by one ormore O, N or S and can be substituted by OH, or R B is C r C 4 alkyl 
which is substituted by -P(b)(OR 14 ) 2 . -N(R»)(Rio). or-OCORn and/or OH, or R e is C 3 -C 18 alkenyl, glycidyl or 
CrCuphenylaikyli 

R 9 and R 10 Independently are Ci-C^alkyl, Ca-C^alkoxyalkyl, C 4 -C 16 dialkyiaminoalkyl or C B -C 12 cycioaikyl, or 

Ro and R 10 together are Cs-CftaJkylene or C3-C fl -oxaalkylene or Qj-Coazaalkylene, 

R t1 is Ct-Cisalkyl, C2-C 18 alkenyi or phenyl, 

R 12 is a group -R24-COOH or-NH-R 17 -NCO f 

R 13 is Ci-C^alkyl, C e -C 12 aryl or CrC M alkaryl 

R u is Ct-C^alkyl or phenyl 

Rib is 02-Cioalkylene, C 4 -CsoaIkyIene which is interrupted by one or more 0, or R 16 Is phenylene or a group 
-phenylene-X-phBnytene- In which X is -O-, -S-, -S02-. -CH 2 - or -C(CH 3 ) 2 - f 
R 17 is C 2 -C10 alkylene, phenylene, tolyiene, diphenylenemethane or a group 



CH3 CH3 



R 18 is C2-C 10 a)kyiene or C^C^alkylene which is interrupted by one or more O, 
R 1S is C3-C 12 aikanetriy) t 
R20 is C^C^alkanetetryl, 

R 21 is H, CrC^aikyl, C3-C 18 alkenyt, phenyl, phenyl substituted by CVC^alkyl, C^C^alkoxy or halogen, or R 2 i 
is C2-C 19 alkanoyI t benzoyl, C3-C 18 alkenoyl t fury! or a group 

CH* CH. 



X 



O 

I I 
-0-CT(CH 2 OCH 2 CH CH^ , 



R22 is C r C 6 alkenyl. 



R23 is C2-C 10 alkylene, phenylene or a group 



/A 





or 




wherein X is O. S, S0 2 , CH 2 © r C(CH 3 ) 2 , and 



R24 is Ca-Cualkyiene, vinyiene or o-phenylene. 

Amongst these compounds of the formula la, preferred compounds are those in which n is 1 to 4, R1 and 
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R2 Independently of ne another ar H t OH or Ci-C4alkyl, R3 and R4 Independently of one an ther ar H.OH, 
Ci-C4alkyl. Ci-C4alkoxy t halogen or a radical -OR7, R5 and Rs independently of one another are H or C 1-C 
4alkyl, R7. if n Is 1, is Ci-Ceakyi which is substituted by -COORa, -COONHRs, -CON(Rq)(Rio) or -OCOR22. or 
R7 is glycidyl, hydroxycyciohexyl or a group 

-CH2CH(0H)CH20R21, and if n Is 2, R7 Is C4-Ci2alkylene, C4-C6aJkenylene, xylylene, C3-C2oalkylene which 
is Interrupted by one or more O and/or substituted by OH, or R7 is a group -CH2CH(OH)CH20-Ris- 
OCH 2 CH{OH)CH2- f -CH2-COO-R18-OOCCH2- or 



•CO-0-CH 2 
HO OH 



and if n is 3, R7 is a group 

and if n is 4, R7 is a group 

Re Is Cs-C^alkyl which is interrupted by one or more O and can be substituted by OH or Re Is Ci-C 4 alkyl which 
is substituted by -P(0)(OR u ) 2 or Ra is C 3 -C 18 alkenyi, 

Rg and R 10 independently are CfCsalkyl or cyclohexyl or R 0 and R 10 together are pentamethylene or 3-oxapen- 

tamethylene, 

R 14 is Ct-C^alkyl, 

R15 is C r C e a]kylene, C 4 -Csoalkylene which is interrupted by one or more 0, or R 16 is a group -phenyl ene-X- 
phenylene- in which X is -O-. -CH2- or -C(CH 3 ) r , 

R 18 is C 4 -C 8 aikylene or C 4 -C 12 a(kylene which is interrupted by one or more 0, 
R 21 is H, C^Ctealkyl, ailyl, phenyl, fury], C 5 -C 19 alkanoyl or C 3 -C 6 alkenoyl 

and R22 is C^-Csalkenyl, in particular those in which n is 1, 2 or 4, R, and R 2 independently of one another are 
H or CH 3? R 3 and R4 independently of one another are H. CH 3 or CI, Rg and R« are hydrogen, 
R 7 , if n is 1, is C r C 4 alkyl which is substituted by -COORe, -CON(R 9 )(R 10 ) or -O-COR22. or R 7 is glycidyl, 2-hyd- 
roxycyclohexyl or a group -CH 2 CH(OH)CH 2 OR2i, and if n Is 2, R 7 is C 6 -C 12 alkenylene, 2-butene-1,4-ylene, 
xylylene or CVCsoalkylene which is interrupted by one or more O and/or substituted by OH, or R 7 Is a group 
^H 2 CH(OH)CH 2 0-R 16 -OCH 2 CH(OH)CH 2 -. -CH2-COO-R ia -OOCCH 2 - or 





• CO-0-CH 2 - 
HO OH 

and if n is 4, R 7 is a group ^CH 2 COOCHj-^-C t 

Rs is C 3 -C2oaIkyl which is interrupted by one or more O and can be substituted by OH or Ra is -CH 2 P(0) (OR 14 ) 2 
or oleyl 

R 9 and R 10 are C2-C 6 alky1 

R 15 is C 2 -C 8 alkylen , C 10 -C45alkylene which is Interrupted by on or more 0 or is a group 
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5 

Ria is C 4 -C 8 alkylene ( 

R21 is H, C^CtBalkyl, allyf, phenyl, furyl, Cs-C^alkanoyl or C 3 -C B aIkenoyi 
and R22 Is C2-C 3 alkenyl. 
10 The compounds of the formula la in which n is 2 are also preferred. 

In general, the compounds of the formula I and la can be prepared by introducing the radical R7 into the 
p-hydroxyl group in a compound of the formula II 

OH 




II. 



30 



The compounds of the formula II are known compounds and can be prepared by a Friedel-Crafts reaction 
between cyanuric chloride and 1 mole of an aromatic compound of the formula 



40 




and 1 mole of an aromatic compound of the formula 



45 




and 1 mole of resorclnol, as described, for example, in Swiss Patent 480,091 or in Swiss Patent 484.695 or in 
US Patent 3,244,708. 

The conversion of II into I can be effected by various processes known per se, depending on the nature 
55 of the radical R7. If R7 Is substituted alkyl, alkenyl, glycidyl, phenylalkyl, -CO-Ri* -SO2-R13, alkylene, 
alkenytene, xylylene or -CORi6CO~, the compound II r an alkali metal salt thereof can be reacted with a halo- 
g n compound of the formula Hai-R7 or Ha!-R7-Hal in which Hal is chlorine, bromine or iodine, in particular with 
the compounds CI-R7 and CI-R7-CI. 
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If R7 is a group 

R * 
I 

— CH 2 CH— Y 

in which R'is hydrogen or CH a and Y is -COOR 8 , -CONH 2p -CONHRa, -CON(Ro)(R 10 ) or-CN, the compounds 
can be prepared by reacting a compound of the formula II with a compound of the formula 



R 
I 

CH 2 =C— Y 

in the manner of a so-called Mtchael addition reaction. 

If R7 is a group -CH2CH(OH)-W in which W is alkyl, phenyl, phenylalkyl or -CH2OR21, such compounds 
can be prepared by reacting a compound of the formula II with an epoxide of the formula 

W — CH CH 2 

Analogously, compounds of the formula 1 in which n is 2 and R7 Is a group -CH2CH(OH)CH20-Ri5- 
OCH2CH(OH)CH2-, can be prepared by reacting 2 moles of a compound II and 1 mole of a bis-glycidyl ether 
of the formula 

CH 2 CH — CH 2 — O- R 15 - O- CHj- CH CH^ 

Compounds of the formula I in which R7 is cyclohexyl substituted by OH can be prepared by reaction of II 
with cyctohexene oxide. 

Compounds of the formula I in which n is 2 and R7 is -CO-NH-R17-NH-CO- can be prepared by reacting 2 
moles of a compound of the formula II with 1 mole of a diisocyanate OCN-R17-NCO. Compounds of the formula 
I in which n is 2 and R7 is a group -CH2CH(OH)CH2- can be prepared by reacting 2 moles of a compound II 
with 1 mole of epichlorohydrin. 

Compounds of formula I or la wherein n is 1 and R7 is a group 

A 

-CH 2 CH(OH)CH 2 0-R23-OCH 2 CH— CH 2t or a group -CO-R 24 -COOH or 
-CONH-R 17 -NCO can be prepared from II by reaction with one molar equivalent of a 

P CO 

/\ / \ 

compound (OCH 2 CH— CH 2 ) 2 or O or OCN-R ir NCO respectively. 

\ / 
CO 

It is also possible to convert a compound of th formula I into another compound of the formula I. For 
example, a hydroxyalkyl or aminoalkyl radical R7 can be converted by acylati n with RuCOCl into th corre- 
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spondlng acyloxy or acylamlno derivative. 

Or a cyanoalkyl radical R7 can be converted by reduction into an aminoalkyl radicai. Compounds in which 
R7 is aikyl which is substituted by -COORa can be transesterified with another alcohol or polyol. 

The methods required for the individual stages of the synthesis are known to those skilled in the art ; some 
of them are described tn greater detail in the examples which follow later. 

The polyalkylpiperidines used as the component (a) preferably contain at least one group of the formula 




In which R is hydrogen or methyi. R Is preferably hydrogen. These are derivatives of polyalkylpiperidines, In 
particular of 2,2,6,6-tetramethyiplperidine. These compounds preferably carry one or two polar substituents or 
a polar spiro ring system in the 4-position of the piperidine ring. These compounds can be low-molecular or 
ollgomeric or polymeric compounds. 

The following classes of polyalkylpiperidines are of particular importance. 

a) Compounds of the formula III 




m 



•J n 



in which n is a number from 1 to 4, R is hydrogen or methyl, R 31 is hydrogen, amine oxide, hydroxy!, C t -C 12 alkyl, 
C r C 8 alkenyl, C3-C 8 alkinyl. C7-C 12 aralkyl, C 1 -C ie aIkoxy, Cs-Cacyctoalkoxy, C^-Cephenyialkoxy, Ci-Caalkanoyl, 
C 3 -C 5 alkenoyl, C r C 18 alkanoyloxy, benzyloxy, glycidyl or a group -CH 2 CH(OH)-Z, in which 2 is hydrogen, 
methyi or phenyl, R 31 being preferably H, Chalky], allyl, benzyl, acetyl or acryloyl, and, if n is 1, R M is hyd- 
rogen, CrC^alkyl which can be interrupted by one or more oxygen atoms, cyanoethyl, benzyl, glycidyl, a mono- 
valent radical of an aliphatic, cycloaliphatic, araliphatic, unsaturated or aromatic carboxylic acid, carbamic acid 
or an acid containing phosphorus or a monovalent sityl radical, preferably a radical of an aliphatic carboxylic 
acid having 2 to 1 8 C atoms, a cycloaliphatic carboxylic acid having 7 to 15 C atoms, an a.p-unsaturated car- 
boxylic acid having 3 to 5 C atoms or an aromatic carboxylic acid having 7 to 15 C atoms, or, if n is 2, is d- 
C 12 alkylene, C 4 -C 12 alkenylene, xylylene, a divalent radical of an aliphatic, cycloaliphatic, araliphatic or aromatic 
dicarboxyiic acid, dicarbamic acid, or acid containing phosphorus, or a divalent siiyl radical, preferably a radical 
of an aliphatic dicarboxyiic acid having 2 to 36 C atoms, a cycloaliphatic or aromatic dicarboxyiic acid having 
8-14 C atoms or an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms, or, If n is 3, is a 
bivalent radical of an aliphatic, cycloaliphatic or aromatic tricarboxylic acid, an aromatic tricarbamic acid or an 
acid containing phosphorus, or a bivalent silyt radical, and, if n is 4, is a tetravalent radical of an aliphatic, cyc- 
loaliphatic or aromatic tetra carboxylic acid. 

Examples of possible Ci-Ci2alkyl substituents are methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, n- 
hexyl, n-octyl, 2-ethylhexyl, n-nonyt, n-decyl, n-undecyl or n-dodecyl. 

As Ci-Ci8atkyl, R31 or R32 can be the groups defined above and additionally, for example, n-tridecyl, n- 
tetradecyl, n-hexadecyl or n-octadecyl. 

As C3-Csalkenyl t R31 can, for example, be 1-pr penyl, ally!, methallyl, 2-butenyl, 2-pentenyI, 2-hexenyi, 
2-octenyl, 4-tert-butyl-2-butenyl. 

As C3-Caalkinyl t R31 is preferably propargyl. 
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As C7-Ci2aralkyl, R31 is especially phenethyt and, in particular, benzyl. 

Examples of R31 as Ci-Cealkanoyl are f rmyl, propionyl, butyryl or octanoyl, but preferably acetyl, and 
examples of R21 as C3-C$alkenoyI are especially acryloyl. 

Examples of R31 as Ci-Ciaalkoxy are hexyioxy, heptyloxy, octyloxy or decyloxy. As cycloalkoxy, R31 is 
preferably cyclohexyloxy. As phenylalkoxy, R31 is preferably benzyloxy. Examples of R31 as alkanoyloxy are 
acetoxy, butyroyi oxy, hexanoyloxy, octanoyloxy, decanoyloxy or stearoytoxy. 

Examples of R32 as a monovalent radical of a carboxylic acid are a radical of acetic acid, caproic acid, 
stearic acid, acrylic acid, methacrylic acid, benzoic acid or p-(3,5^i-tert-butyl-4-hydroxyprienyl}-propionic acid. 

Examples of R32 as a divalent radical of a dicarboxyllc acid are a radical of malonic acid, succinic acid, 
gtutaric acid, adipic acid, suberic acid, sebacic acid, maleic acid, itaconic acid, phthalic acid, dibutylmalonic 
acid, dibenzylmalonic acid, butyl-(3,5-di-tert-butyl-4-hydroxybenzyi)-malonlc acid or bicycloheptenedicar- 
boxylic acid. 

Examples of R32 as a trivalent radical of a tricarboxylic acid are a radical of trimellitic acid, citric acid or 
nltrllotriacetic acid. 

Examples of R32 as a tetravalent radical of a tetracarboxylic acid are the tetravaient radical of butane- 
1 ,2,3,4-tetracarboxylic acid or pyromellitic acid. 

Examples of R32 as a divalent radical of a dicarbamic acid are a radical of hexamethylenedicarbamic acid 
or 2,4-to!uylenedicarbamic acid. 

Preferred compounds of the formula III are those in which R is hydrogen, R31 is hydrogen or methyl, n is 
1 and R32 is Ci-Ciealkyl, or n Is 2 and R32 Is the diacyl radical of an aliphatic dicarboxylic acid having 4-12 C 
atoms. 

The following compounds are examples of polyalkylpiperidine compounds of this class : 

1) 4-Hydroxy-2,2,6,6-tetramethylpiperidine, 

2) 1-AIIyl-4-hydroxy-2,2,6,6-tetramethylpiperidine, 

3) 1-BenzyI-4-hydroxy-2 i 2,6 l 6-tetramethyipiperidine, 

4) 1-(4-tert-Butyl-2-butenyl)-4-hydroxy-2 t 2,6,6-tetramethylpiperidine, 
5} 4-Stearoyloxy-2,2 f 6 l 6-tetramethyipiperidine, 

6) 1-Ethyl-4-salicyIoyloxy-2,2 T 6,6-tetramethylplperidine f 

7) 4-Methacryioyloxy-1 f 2,2 ? 6 i 6-pentamethylpiperidine, 

8) 1 ,2,2,6,6-Pentamethyipiperidin-4-yl p-(3 t 6-di-tert-butyl-4-hydroxyphenyi)-propionate, 

9) DI-(1-banzyi-2,2,6 ? 6-tetramethyipiperidin-4-yI) maleinate, 

10) DK2,2,6,6-tetramethyIpiperidin-4-yl) succinate, 

11) DK2,2,6,6-tetramethylpiperidin-4*yl) glutarate, 

12) DK2,2,6,6-tetramethylpiperidin-4-yl) adipate, 

13) Di-(2,2,6,6-tematrethylpiperidln-4-yl) sebacate, 

14) Di-(1 t 2,2,6,6-pentamethylpiperidin-4-yl) sebacate, 

15) Di-(1,2,3,6-tetramethyl-2,6-dlethyl-pIperidin-4-yl) sebacate, 

16) Di-(1-al!yl-2,2,6 ( 6-tetramethylpiperidin-4-yl) phthaiate, 

17) 1-Hydroxy-4-p-cyanoethyloxy-2,2,6 f 6-tetramethylpiperidine, 

18) 1-AcetyI-2,2,6,6-tetramethylpiperidin-4-yl acetate, 

19) Tri-(2.2,6 f 6-tetramethyipiperidin-4-y1) trimellitate. 

20) 1-Acryloyl-4-benzyloxy-2,2,6 f 6-tetramethylpiperidine f 

21) Di-(2 t 2 t 6,6-tetramethylpiperidin-4-yl) diethylmalonate, 

22) Di-(1 t 2,2,6,6-pentamethylpiperidin-4-y1) dibutylmalonate, 

23) Di-(1 ,2,2,6,6-pentamethylpiperidin-4-yl) butyKS.S-di-tert-butyi-^hydroxybenzylJ-maJonate, 

24) DH1-octyIoxy-2.2,6,6-tetramethytpiperidin-4-yl) sebacate, 

25) DKI-cyclohexyloxy^^^^tetramethylpiperidin^yOsebacate, 

26) Hexane-1\6'-bis^4-carbamoyloxy-1-n-butyl-2,2,6,6-tetramethylpiperidinB), 

27) Toluene^4'-bis-(4-c»rbamoyloxy-1-n-propyl-^ 

28) Tetra-{2 t 2,6,6-tetramethylpiperidIn-4-yl) butane-I^.S^tetracarboxylate, 

29) Tetra-(1,2,2 f 6 l 6-pentamethylpiperidin-4-yl) butane-1,2 t 3,4-tetracarboxyiate, 

30) Tris-(1-propyl-2,2,6 ( 6-tetramethylpiperidin-4-yI) phosphite, 

31) Tris-(1-propyi-2,2,6,6-tetramethylpiperidIn-4-yl) phosphate, 

32) Phenyi-[bls-(1 ( 2,2,6,6-pentamethylpiperidin-4-yl)] phosphonate, 

33) 4-Hydroxy-1 ,2,2,6,6-pentamethylpiperidine, 

34) 4-Hydr xy-N-hydroxyethyl-2,2,6,6-tetramethylplperidine, 

35) 4-Hydroxy-N-{2-hydroxypropyl-2,2,6,6-t trarriethylplperidine, 

36) 1-Glycidyl-4-hydroxy-2,2,6 l 6-tetramethyIpIperIdIne. 
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b) Comp unds of th formula IV 




RCH 2 CH 3 



N 



?33 



IV 



11 



in which n is the number 1 or 2, R and R ai are as defined under a), R M is hydrogen, C,-C 12 alkyl, C r C 5 hyd- 
roxyalkyl, Cs-Crcydoalkyl, CT-Caaralkyl, C2-C ie aIkanoyl, C r C s aIkenoyl, benzoyl or a group of the formula 



and, if n Is 1, R<u Is hydrogen, CrCualkyl, C;rC e alkenyI, Cg-CrCycloalkyl, C^alkyl which is substituted by a 
hydroxyl, cyano, aikoxycarbonyl or carbamide group, glycidyl or a group of the formula -CH2-CH(OH)-2 or of 
the formula -CONH-Z in which Z is hydrogen, methyl or phenyl or R34 is a group -CO-CO-NhHCVC^alkyl) ; 
or, if n is 2, R34 is CrC^alkyiene, C6-C 12 aryiene, xyiylene, a -CH r CH(OH)-CH2- group or a group -CH 2 -CH(OH)- 
CH r O-D-0- in which D is CrCtoaikylene, Ce-C 16 arylene or C e -C 12 cycloaIkylene or, provided that R33 is not 
alkanoyl, alkenoyf or benzoyl, R34 can also be a divalent radical of an aliphatic, cydoaliphatic or aromatic dicar- 
boxylic acid or dicarbamlc acid or the group -CO-, or. If n is 1, R33 and R M together can be the divalent radical 
of an aliphatic, cydoaliphatic or aromatic 1 ,2-dlcarboxylic or 1,3-dicarboxyiic acid. 

Possible Ci-Ci2aikyl or Ci-CiealkyI substituents are as already defined under a). 

Possible Cs-C7cydoaJky) substituents are especially cyclohexyl, 

As C7-C8aralkyi, R33 Is especially phenylethyl or, in particular, benzyl. As C2-CshydroxyaIkyl, R33 is espe- 
cially 2-hydroxyethyl or 2-hydroxypropyl. 

Examples of R33 as C2-Ciaalkanoyl are propionyl, butyryl, octanoyl, dodecanoyi, hexadecanoyl or 
octadecanoyl. but preferably acetyl, and examples of R33 as C3-Csalkenoyl are especially acryioyl. 

Examples of R34 as C2-Coalkenyl are allyl, methallyl, 2-butenyi, 2-pentenyl, 2-hexenyl or2-octenyl. 

Examples of R34 as Ci-CUalkyl which is substituted by a hydroxyl, cyano, aikoxycarbonyl or carbamide 
group are 2-hydroxyethyl, 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonylmethyl, 2-ethoxycarbonylethyl, 2- 
aminocarbonylpropyi or 2-(dimethylaminocarbonyl)-ethyL 

Examples of possible C2-Ci2alkyiene substituents are ethylene, propylene, 2,2-dimethyt-propylene, tet- 
ramethyiene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

Examples of possible Cs-Cisarylene substituents are o-, m- or p-phenylene, 1,4-naphthylene or 4,4'-bi- 
phenylene. 

As C6-Ci2cydoatkyiene, D is especially cyclohexyiene. 

Preferred compounds of the formula IV are those in which n is 1 or 2, R is hydrogen, R31 is hydrogen or 
methyl, R33 is hydrogen. Ci-Ci2alkyl or a group of the formula 




RCHo CH3 R 



RCH 2 cH 3 




RCH 2 , 



CH 3 R 
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and, in the event that n = 1 , R^ is hydrogen or C t -C 12 alkyl and, in the event that n = 2, R34 Id C^Caalkylene. 
The following compounds are xamples of polyalkylpiperidine compounds f this class : 

37) N,N , -Bis^2 l 2 I 6,6^etramethylpiperidin-^yl)-hexamethyiene-1 f 6-dlamine < 

38) N.N'-Bis-^^.e.B-tetramethylpiperidin-^yl^hexamethylene-l^diacetamide, 

39) Bis-(2,2,6 t 6-tetramethylpipendin-4-yi)-amine, 

40) 4-Benzoyiamino-2,2 ( 6 l 6-tetramethylpiperidine, 

41) N,N'-Bis-(2 f 2.6 t 6-tetramethylpiperidin-4-yl)-N f N'-dibutyladipamide r 

42) N,N'-Bis-(2 t 2,6,6-tetramemyipfperidin^yl)-^ 

43) N t N'-Bis^2,2 t 6,6-tetramethylpiperidin-4-yl)-p-xylylenediamine, 

44) N r N'-Bis-(2 f 2,6 P 6-tetramethylpiperidin-4-yl)-succindiamide ( 

45) N-(2,2,6.6-TetramethylpiperIdfn-4-yi)-p-aminopropionIc acid dodecyi ester, 

46) The compound of the formula 



H 3 C CH3 




C 4 H 9 



N — CH 2 — CH(OH) — CH 2 O 




CH 3 C CH 3 



H 3 C CH 3 




H 3 C- 



N ) N — CHo- CH(OH)— CH 2 O 



H 3 C CH 3 C 4 H 9 



47) N-tl-Octyloxy^^^.e-tetramethylpiperidin-i-yiJ-N'-dodecyl-oxalamlde 

48) N-(2,2, 6 t 6-Tetramethyipiperid in-4-yl)-a-dodecylsuccinimide, 

49) 4-Methacrylamido-1 ,2,2,6,6-pentamethylpiperidine. 

c) Compounds of the formula V, 



RCH 2 CH 3 R 

/ — \ o„ 



R 31 



RCH 2 CH 3 



^35 



in which n is the number 1 or 2, R and R 3 i are as defined under a) and, if n is 1, R^ fe Cj-Csalkylen or C2- 
C B hydroxya!kylene or C^Caaacyloxyalkylene and, if n is 2, R35 is the gr up (-CH^CCCHz-fe- 

Exampies of R35 as C^Caalkylene or C^Cshydroxyalkylene are ethylene, 1-methyl thylene, propylene. 
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2-ethylpropylene r 2-ethyl-2-hydroxymethyl propylene. 

An xample of R35 as C4-C22acyloxyaJkylene Is 2-elhyl-2-acetoxymethylpropyIene. 
The following compounds are examples of polyalkylpiperidine compounds of this class : 

50) 9-Aza-8 t 8,10,1 0-tetramethyl-1 ,5-dioxaspIro[5.5]undecane, 

51) 9-Aza-8,8 f 10,1 0-tetramethyl-3-ethyl-1,5-dioxaspiro[5.5]undecane, 

52) B-Aza^J.T.S^g-haxamethyM ,4-dioxaspiro[4.5]decane, 

53) 9VVza-3-hydroxymemy1-3^thy1-8,8,^^ 

54) 9-A2a-3-ethyI-3-acetoxymethyl-9-acetyl-8, 8, 10,1 0-tetramethyM ,5-dioxaspiro[5.5]undecane, 

55) 2,2,6,6-Tetramemylpiperidin^piro-^^^^ 
(2 w l 2 w ( 6 w ( 6' w -tetramethylpiperldine). 

d) Compounds of the formulae VIA, VIB and VIC 



RCH 2 CH 3 R | 



R31— N 



*CH 2 CH 3 



*36 




N- 



c=o 

I 

N — 



•R 37 



VIA 



RCH^CHj R j 1 

y—J n — c=o 

RCH 2 X CH 3 I 
H 



VIB 




VIC 



in which n is the number 1 or 2, R and R 31 are as defined under a), R;* is hydrogen, C r C 12 a!kyl f ally!, benzyl, 
glycidyl or C 2 -Cealkoxyalkyl and. If n is 1. R 37 is hydrogen, ^-C^alky!, C 3 -C 6 alkenyl, Cr-Coaralkyl, Cc-Crcyc- 
loalkyl, Cj-Cahydroxyalkyl, Cj-Cealkoxyalkyi, Ce-C^ryl, glycidyl or a group of the formula -(CH 2 ) p -COO-Q or 
the formula -(CH^p-O-CO-Q in which p is 1 or 2 and Q is C,-C 4 alkyi or phenyl, or, if n is 2, R 36 is CVC^alkylene, 
Ci-C^alkenylene, Ce,-C t2 arylene, a group -CH 2 -CH(OH)-CH 2 -0-r>0-CH 2 -CH(OH)-CH 2 - in which D is C2-C 10 al- 
kylene, Cff-C 1B arylene or C 6 -C 12 cycioalkylene, or a group -CHjCHfOZOCH^OCHa-CHCOZ'JCI-yj- in which Z' 
is hydrogen, ^-Cualkyi, allyl, benzyl, C^C^alkanoyl or benzoyl. T t and T 2 independently of one another are 
hydrogen, C^C^alkyl or Ce-C 10 aryl or CrCaaralkyi each of which is unsubstituted or substituted by halogen 
orCt^alkyl, orJ^ and T 2f together with the C atom linking them, form a Cs-C 12 cycloalkane ring. 

Examples of possible Ci-Ci2aikyl substituents are methyl, ethyl, n-propyl, n-butyl, sec-butyl, tert-butyl, n- 
hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyi t n-undecyl or n-dodecyl. 

Examples of possible Ci-Cisalkyl substituents can be the groups defined above and also, for example, 
n-trldecyl, n-tetradecyl, n-hexadecyt or n-octadecyl. 

Examples of possible C^Cealkoxyalkyl substituents are methoxymethyl, ethoxymethyl, propoxymethyl, 
tert-butoxymethyl, ethoxyethyl, ethoxypropyl, n-but xyethyl, tert-butoxy thyl, Isopropoxyethyl or propoxyp- 
ropyl. 

Examples of R37 as Cs-Csalkenyl are 1-propenyl, ally!, methallyl, 2-butenyl or 2-pentenyl. 
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As C7-C9ara!kyl, R37. T1 and T2 are especially phenethyl or, in particular, benzyl. If T1 abd T2, together 
with the C atom, form a cycloalkane ring, this can, for exampl , be a cyclopentane, cyclohexane, cyclooctane 
or cyclododecane ring 

Examples of R37 as C2-C4hydraxyalkyl are 2-hydroxyethyl, 2-hydroxypropyi, 2-hydroxybutyl or 4-hyd- 
roxybutyl. 

As C6-Cioaryi, R37. T1 and T2 are especially phenyl, a-naphthyf or p-naphthyl each of which Is unsubstltuted 
or substituted by halogen or Ci-C4alkyl. 

Examples of R37 as C2-Ci2alkylene are ethylene, propylene, 2,2-dimethyl propylene, tetramethylene, 
hexamethylene, octamethylene, decamethylene or dodecamethylene. 

As C4-Ci2alkenylene, R37 is especially 2-butenylene, 2-pentenyiene or 3-hexenylene. 

Examples of R37 as C6-Ci2arylene are o- t m- or p-phenylene, 1,4-naphthylene or 4,4 r -bl phenyl ene. 

Examples of 2' as C2-Ci2alkanoyl are proplonyl, butyryl, octanoyl or dodecanoyl, but preferably acetyl. 

As C2-Cioalkylene, C6-Cisarylene or Ce-Ci2cycloalkylene, D is as defined under b). 

The following compounds are examples of polyalkylplperldine compounds of this class : 

56) 3-BenzyI-1 ,3,8-tria2a-7 ( 7,9,9-tetramethytspiro[4.5]decane-2 r 4-dione ( 

57) 3-n-OctyM t 3 ( 8-triaza-7 f 7,9,9-tetramethyispiro[4.51decane-2,4-dione # 

58) 3-Allyl-1,3 l 8-triaza-1,7,7 ( 9,9-pentamethylspiro[4 4 5]decane-2,4-dione t 

59) 3^lycidyl-1,3,8-triaza-7 I 7 ? 8,9,9-pentamethylspiro[4.5]decane-2 t 4-dione l 

60) 1, 3,7,7 ,8,9,9-Heptamethyl-1 t 3 l 8-triazaspiro[4.5]decane-2,4-dlone t 

61) 2-lsopropyl-7,7,9,9-tetramethyl-1-oxa-3,8-diaza-4-oxospiro[4.5]decane, 

62) 2,2-Dibutyl-7,7 f 9,9-tetramemyl-1-oxa-3,B^iaza-4^xospiro[4.5]decane, 

63) 2 f 2,4 ( 4-Tetramethyl-7-oxa-3,20-diaza-21-oxo-dispiroI5.1.1 1 -2]heneicosane, 

64) 2-Butyl-7 l 7 ( 9 I 9^etramethyl-1-oxa-4,8-dIaza-3-oxospiro[4.5]decane, 

65) 8-Acetyl-3-dodecyl-1 t 3 t 8-triaza-7,7,9,9-tetramethylsp[ro[4.5]decane-2 ( 4-dtone 
or the compounds of the following formulae : 
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e) Compounds of the formula VII, 



10 



*36 

K.J- 

R39 N 



'R40 



vn 



in which n is the number 1 or 2 and R33 is a group of the formula 



15 



20 



R H 3 C V CH 2 R 




H 3 C CH 2 R 



25 In which R and are as defined under a), E is -O- or A is Cy-Cealkylene or -(CHJa-O- and x is the 

numbers 0 or 1 , R 39 is identical with R38 or is one of the groups -NRHR42. -OR^, -NHCH2OR43 or-N(CH 2 OR43) 2 , 
Ru, is identical with R^ or R 39 , if n is 1, and, if n Is 2, is a group -E-B-E- in which B is C 2 -C e aikylene which can 
be interrupted by-N(R 41 )-, R^ is Ci-C^aikyl, cyclohexyl, benzyl or C r C 4 hydroxyalkyl or a group of the formula 



30 



35 



R H 3 C V CH 2 R 




N-R 3l 



H 3 C CH 2 R 



40 R4 2 is Cj-C^alkyt, cyclohexyl, benzyl or C^^hydroxyafkyl and R43 is hydrogen. C^C^alkyl or phenyl or R<1 
and R42 together are C 4 -C 5 alkylene or C 4 -C 5 oxaatkyiene, for example 



45 



— CH 2 CH 2 



\ 



— CH 2 CH 2 
\ 



/ 

-CH 2 CH 2 



P . or a group of the formula 



/ 

-CH 2 CH 2 



N — R 21 



50 



or R41 and are each a group of the formula 



55 
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CH 3 CH 3 



NH — A — 



N (Cj^allcyl) 




Examples of possible Ci-Ci2alkyl substituents are methyl, ethyl, n-propyl, n-butyl, sec-butyi t tert-butyl, n- 
hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl t n-undecyl or n-dodecyl. 

Examples of possible Ci-C4hydroxyalkyl substituents are 2-hydroxyethyl. 2-hydroxy propyl, 3-hydroxyp- 
ropyl, 2-hydroxybutyl or 4-hydroxy butyl. 

Examples of A as C2-C6alkylene are ethylene, propylene, 2,2-dimethylpropylene, tetramethylene or 
hexamethylene. 

Examples of R41 and R42 together as C4-Csalky!ene or oxaalkylene are tetramethylene, pentamethylene 
or 3-oxapentamethylene. 

The compounds of the following formulae are examples of polyalkytpiperidine compounds of this class : 



70) 



CH 3 
I 

H 3 C ^/ N \^ CH 3 
H 3 C^T J^CHa 

N — C4H9 



N 



(CH 3 CH 2 )2N 



N(CH 2 CH 3 )2 



H 3 C CH3 ^ 

<C 2 H 5 ^-/j>-N ^ 

f\ C 2 H 5 
H 3 C CH3 



N(C 4 H 9 )2 



H 3 C CH 3 



C 2 H 5 /\ 



C 2 H 5 



H 3 C CH 3 
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I I 

75) R — NH — (CH 2 ) 3 — N— (CH^— N- (CH^— NH — R 



in which R = 




R R 
I I 

76) R— NH— (CH 2 >J— N— (CH 2 ) 2 — N — (CH 2 >j— NH — R 



in which R * 




CH-z 



i f f 

77) R— N— (CH 2 )3-N- (CH^— N— (CH 2 >j - R 



CH 3 
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78) 



79) 



H 3 C CH 3 
C 8 H 17 -N— { NH 

H 3 C CH 3 
NH(CH 2 )3 



CH3 



CH 3 



N CH-a 
H 3 



H 3 C^CH 3 
HO CH 2 CH 2 N 




H 3 C CH 3 



N — CH 2 CH 2 — OH 



H^C CHa 



80) 



CH 2 — CH— CH 2 
H 3 C^ ^N^ ^CH 3 
H 3 C" | | * CH 3 



N — C 4 H 9 



H 2 C=HC— H 2 C— N 



C-N ) N N— ^ N— 

H 3 C CH 3 H 3 C ^ 



-CH 2 CH= CH 2 



0 Oligomeric or polymeric compounds in which the recurring structural unit contains a 2,2,6,6-tetraalkylpiperi- 
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din radical of the formula (I), in particular poly sters, poly there, polyamides, polyamines, polyurethanes, 
polyureas, polyamlnotriazines. poly(meth)acrylates, poly(meth)acrylamldes and copolymers thereof containing 
radicals of this type. 

The compounds of the following formulae In which m is a number from 2 to about 200 are examples of 
5 2,2,6,6-polyalkylpiperidine light stabilizers of this class. 



10 
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H 3 C v CH 3 

4 C - CH 2 — CH 2 -C -O -CH 2 - CH 2 — N O }— 

H 3 C CH 3 
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II 



r C-0-/ N-CH2-CH r O — C- (0^)4-0}^ 

H 3 C CH 3 
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83) 



H 3 C C 2 H 5 0 0 Hc C 2 H 5 O O 

-f-NH- (CH 2 >3-N Vra-C-^p ^pC-NH-^ N - (CH^-NH- C -f^ ^fp C -4^ 

H 3 C c 2 H 5 H 3 C C 2 H 5 
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CH 3 CH 3 

i I 

NH— C — CH 2 - C — CH 3 



I 



n ^ J N (CH 2 ) 6 N 

H 3 C fl C " 3 "3C fi CH 3 



85) 



N CH 2 — CH(OH) — CH Z J- 



H 3 CJ^YCH 3 
H 3 C fl CH 3 
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91) ch 3 

-E c— CH 2 J- 



0 = C "fw CH 3 
C 6 Hi3-N-^~^N-CH 3 

H 3 C CH 3 



92) 




(CH 2 ) ff 




93) 



<CH 2 ) 6 N- 



CH2-CH2- 



94) 




(CH 2 ) 6 



— N 

■A 



CH3 



-C — CH 2 -C- 

CH 3 
CH 3 



Of these classes of compounds, classes a), d), e) and f) are particularly suitable, in particular the Com- 
pounds Nos. 10, 13, 14. 23 ( 24, 28, 29, 45, 47, 48, 63, 65, 69, 75, 77. 81, 84, 92 and 93. 

Examples of organic materials which can be stabilized with the mixture of (a) and (b) or with a compound 
of the formula la are fats, waxes, oils, cosmetics or photographic materials, but particularly organic polymers. 
The following classes are examples of polymers of this type : 

1. Polymers of monoolefins and diolefins, for example polypropylene, poiyisobutylene, polybut-1-ene, 
polymethylpent-1-ene, polylsoprene or polybutadiene, and polymerizates of cycloolefins, for example 
cyclopentene or norbomene ; and also polyethylene (which can, if desired, be crosslinked), for example 
high-density polyethylene (HOPE), low-density polyethylene (LDPE) and linear low-density polyethylene 
(LLDPE). 

2. Mixtures of the polymers mentioned under 1 ). for example mixtures of polypropylene with 
polyisobutyl ne or of polypropylene with polyethylene (for example PP/HDPE or PP/LDPE) and mixt- 



32 



EP 0 434 608 A1 



urea of different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monool fins and diolefins with one another or with other vinyl monomers, for example 
ethylene/propylene copolymers, linear low-density polyethylene (LLDPE) and mixtures thereof with low- 
density polyethylene (LDPE), propylene/but-1-ene copolymers, propylene/isobutylene copolymers, 
ethylene/but-1-ene copolymers, ethylene/hexene copolymers, ethylene/methylpentene copolymers, 
ethytene/heptene copolymers, ethylene/octene copolymers, propylene/butadiene copolymers, iso- 
butylene/isoprene copolymers, ethylene/aikyj acrylate copolymers, ethyiene/alkyi methacrylate copolym- 
ers, ethylene/vinyl acetate copolymers or ethylene/acrylic acid copolymers and salts thereof (ionomers), 
and also terpolymers of ethylene with propylene and a diene, such as hexadiene, dicyclopentadiene or 
ethylidenenorbornene ; and also mixtures of such copolymers with one another and with polymers men- 
tioned under 1), for example polypropylene/ethyiene/propylene copolymers, LDPE-ethylene/vinyl ace- 
tate copolymers, LDPE-ethyiene/acrylic acid copolymers, LLDPE-ethylene/vinyl acetate copolymers 
and LLDPE-ethylene/acryifc acid copolymers. 

3a. Hydrocarbon resins (for example C 6 -C 9 ), including hydrogenated modifications thereof (for example 
tackifying resins). 

4. Polystyrene, poly-(p-methylstyrene) and poly-(a-methylstyrene). 

5. Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, for example 
styrene/butadiene, styrene/acrylonitrile, styrene/alkyl methacrylate, styrene/butadlene/alkyi acrylate, 
styrene/maleic anhydride or styrene/acryionitriie/methyl acrylate ; mixtures of high impact resistance for- 
med from styrene copolymers and another polymer, for example a polyacrylate, a diene polymer or an 
ethylene/propyiene/diene terpoiymer ; and block copolymers of styrene, for example styrene/buta- 
diene/styrene, styrene/isoprene/styrene, styrene/ethylene-butyiene/styrene or styrene/ethylene-propy- 
lene/styrene. 

6. Graft copolymers of styrene or a-methylstyrene, for example styrene on polybutadlene, styrene on 
polybutadiene/styrene or polybutadiene/acrylonltrile copolymers, styrene and acrylonitrile (or methac- 
rylonitrile) on polybutadiene ; styrene, acrylonitrile and methyl methacrylate on polybutadlene ; styrene 
and maleic anhydride on polybutadiene ; styrene, acrylonitrile and maleic anhydride ormaleimlde on 
polybutadiene, styrene and maleimide on polybutadiene, styrene and alkyl acrylates or alkyl methacry- 
iates on polybutadiene, styrene and acrylonitrile on ethylene/propylene/diene terpolymers, styrene and 
acrylonitrile on polyalkyl acrylates or poiyalkyl methacrylates, styrene and acrylonitrile on acrylate/buta- 
diene copolymers and mixtures thereof with the copolymers mentioned under 5), such as are known, for 
example, as so-called ABS, MBS, ASA or AES polymers. 

7. Halogen-containing polymers, for example poiychforoprene, chlorinated rubber, chlorinated or 
chlorosulfonated polyethylene, copolymers of ethylene and chlorinated ethylene, epichlorohydrin 
homo polymers and copolymers, in particular polymers formed from halogen-containing vinyl com- 
pounds, for example polyvinyl chloride, poiyvinylidene chloride, polyvinyl fluoride or polyvinylidene 
fluoride ; and copolymers thereof, such as vinyl chloride/vinylidene chloride, vinyl chloride/vinyl acetate 
or vinylidene chloride/vinyl acetate. 

8. Polymers derived from a,p-unsaturated acids and derivatives thereof, such as polyacrylate s and 
polymethacrylates, polyacrylamides and polyacrylonitnles. 

9. Copolymers of the monomers mentioned under 8) with one another or with other unsaturated monom- 
ers, for example acrylonitrne/butadiene copolymers, acrylonitrile/alkyl acrylate copolymers, acryionit- 
rile/alkoxyalkyl acrylate copolymers, acrylonlbrile/vinyl halide copolymers or acrylonitrile/alkyl 
methacrylate/butadiene terpolymers. 

10. Polymers derived from unsaturated alcohols and amines or acyi derivatives or acetals thereof, such 
as polyvinyl alcohol, polyvinyl acetate, stearate, benzoate ormaleate, polyvinyibutyral, polyallyl phtha- 
late or polyaliytmelamlne ; and copolymers thereof with olefins mentioned in item 1. 

1 1. Homopolymers and copolymers of cyclic ethers, such as polyaikylene glycols, polyethylene oxide, 
polypropylene oxide or copolymers thereof with bisglycidyl ethers. 

12. Polyacetais, such as polyoxymethylene, and also polyoxymethylenes of this type containing com- 
onomers, for example ethylene oxide, and polyacetais modified with thermoplastic polyurethanes, acry- 
lates or MBS. 

13. Polyphenylene oxides and sulfides and mixtures thereof with styrene polymers or polyamides. 

14. Polyurethanes derived from polyethers, polyesters and polybutadlenes having terminal hydroxy! 
groups on the one hand and from aliphatic or aromatic polyisocyanates on the other hand, and also pre- 
cursors thereof. 

15. Polyamides and copolyamldes derived from diamines and dlcarboxyltc acids and/or from amlnocar- 
boxylic acids or the corresponding lactams, such as polyamide 4, polyamide 6, polyamide 6/6, 6710, 
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6/9, 6/12 or 4/6, polyamtde 11, polyamide 12 and aromatic potyamldes formed from m-xyiene, diamine 
and adipic acid ; and polyamides prepared from hexamethylenediamine and isophthalic and/or 
terephthalic acid and, if appropriate, an elastomer as modifier, for example 

po!y-2,4,4-trimethylhexamethyieneterephthalarri[de or poly-rn-phenyfeneisophthalamide. Block copolym- 
5 ers of the polyamides mentioned above with polyolefins, olefin copolymers, ionomers or chemically 

attached or grafted elastomers ; or with polyethers, for example polyethylene glycol, polypropylene 
glycol or polytetramethylene glycol Also potyamldes or copolyamldes modified with EPDM or ABS ; 
and polyamides which have been condensed during processing ("RIM polyamide systems"). 
16. Polyureas, polylmides, polyamide-lmides and polybenzimidazoles. 
10 17. Polyesters derived from dicarboxylfc acids and dialcohols and/or from hydroxycarboxyilc acids or 

the corresponding lactones, such as polyethylene terephthalate, polybutylene terephthalate, poly-1,4- 
dimethylolcyclohexane terephthalate, polyhydroxybenzoates and block polyether esters derived from 
polyethers having hydroxy! end groups ; and also polyesters modified with polycarbonates or MBS. 
18. Polycarbonates and polyester carbonates. 
is 19. Polysulfones, polyether suffones and polyether ketones. 

20. Crossl inked polymers derived from aldehydes on the one hand and phenols, urea or melarnine on 
the other hand, such as phenol/formaldehyde, urea/formaldehyde and melamine/fonmaldehyde resins. 

21 . Drying and non-drying alkyd resins. 

22. Unsaturated polyester resins derived from copolyesters of saturated and unsaturated dicarboxylic 
20 acids with poiyhydric alcohols, and also vinyl compounds as crossl inking agents, and also halogen-con- 
taining modifications thereof of low flammability. 

23. Crosslinkable acrylic resins derived from substituted acrylic acid esters, for example from epoxyacry- 
lates, urethane acrylates or polyester acrylates. 

24. Alkyd resins, polyester resins and acryiate resins crosslinked with melarnine resins, urea resins, 
25 polyisocyanates or epoxy resins. 

25. Crosslinked epoxy resins derived from polyepoxides, for example from bis-glycidyl ethers or cyc- 
I oat iph atic d (epoxides. 

26. Natural polymers, such as cellulose, natural rubber, gelatine and the polymer-homologously chemi- 
cally modified derivatives thereof, such as cellulose acetates, propionates and butyrates or the cellul- 

30 ose ethers, such as methyl cellulose ; and also colophony resins and derivatives. 

The use of the compounds according to the invention in coatings of ail types is particularly preferred. These 
can be pigmented or unplgmented coatings or metal effect coatings. They can contain an organic solvent or 
can be solvent-free or can be aqueous coatings. 

The coatings can contain, as a binder, at least one of the polymers listed above. The following are examples 
35 of coatings containing special binders : 

1. Coatings based on cold-crosslinkable or hot-crosstinkable alkyd, acryiate, polyester, epoxy or 
melarnine resins or mixtures of such resins, if desired with an added acid curing catalyst ; 

2. Two-component polyurethane coatings based on acryiate, polyester or polyether resins containing 
hydroxyl groups, and on aliphatic or aromatic polyisocyanates ; 

40 3. One-component polyurethane coatings based on masked polyisocyanates which are unmasked dur- 

ing baking ; 

4. Two-component coatings based on (poly)ketimines and aliphatic or aromatic polyisocyanates ; 

5. Two-component coatings based on (poly)ketimines and an unsaturated acryiate resin or a 
potyace to acetate resin or a methyl methacrylamldoglycolate ; 

45 6. Two-component coatings based on polyacrylates and polyepoxides containing carboxyl or amino 

groups ; 

7. Two-component coatings based on acryiate resins containing anhydride groups, and on a poly hyd- 
roxyl or polyamino component ; 

8. Two-component coatings based on (poly)oxazolldines and acryiate resins containing anhydride 
so groups, or unsaturated acryiate resins or aliphatic or aromatic polyisocyanates ; 

9. Two-component coatings based on unsaturated polyacrylates and polymalonates ; 

10. Thermoplastic polyacrylate coatings based on thermoplastic acryiate resins or extraneous! y 
crosslinking acryiate resins tn combination with etherified melarnine resins ; 

11. Coating systems based on siloxane-modified or sllane-modlfled or fluorine-modified acryiate resins. 
55 The coatings can als be radiation-curable. In this case the binder is composed of monomeric or oligomeric 

compounds which contain ethyl nic double bonds and are conv rted tnt a crosslinked, high-molecular form 
by irradiati n with actinic light or with electron beams. In most cases the binder is a mixture of such compounds. 
In radiation-curable coatings the compounds of formula I can be used also in abs nee f a sterically hindered 
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amine. 

The coatings can be applied as ne-coat r two-coat systems, tt being preferable to add th stabilizers 
according to the invention to the unpigmented top coat. 

The coatings can be applied to the substrates (metal, plastic, wood, etc.) by the customary processes, for 
example by brushing, spraying, curtain-coating, dipping or electrophoresis. 

The amount of (a) and (b) added depends on the substrate and the requirements for its stability. In general, 

0. 01 to 5% by weight, In particular 0.02 to 2% by weight, of the component (a) and 0.02 to 5% by weight, in 
particular 0.05 to 3% by weight, of the component (b) are added, relative to the polymer. 

The two components can be added on their own or as a mixture. Addition is preferably carried out before 
or during the shaping of the polymer. It can also be carried out as early as the preparation of the polymer, for 
example before or during polymerization. 

The compounds of the formula la can also be used on their own, le. without a stericaliy hindered amine, 
for stabilizing organic polymers. In this case 0.01 to 10% by weight, for example, preferably 0.05 to 5% by 
weight, of a compound of the formula la is added to the polymer. The use of compounds of trm formula la as 
a stabilizer for polycarbonates is of particular interest 

In addition to the stabilizers, according to the invention, of the formula la or the stabilizer combination (a) 
+ (b), it is also possible to add other stabilizers to the polymer. The following are examples of these : 

1. Antioxidants 



1.1. Alkylated monophenols, for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyl-4,6-dimethyi- 
phenol, 2 t 6-dMert-butyl-4-ethylphenol, 2,6-di-tert-butyl-4-n-butyl phenol, 2,6-dMert-butyM-isobutyl- 
phenol, 2,6-di-cycIopenty1-4-methylphenol, 2«^a-methylcyclohexyl)-4,6-dimethylphenol ( 
2,6-dioctadecyl-4-methylphenol, 2,4,6-trfcyclohexytphenoi, 2,6-di-tert-butyi-4-methoxymethylphenol and 
2,6-dMonyt-4-rnethylphenol. 

1.2. Alkylated hydroquinones, for example 2,6-dMert-butyl-4-rnethoxyphenol, 2,5-dhtert-butylhydro- 
quinone, 2,5-dWert-amylhydroquinone and 2,6-diphenyi-4-octadecyioxyphenol. 

1.3. Hydroxylated thiodiphenyl ethers, for example 2,2'-thlobls-(6-tert-butyl-4-methylphenol), 2,2'-thiobis- 
(4-octyiphenol), 4 r 4'-thiobis-{6-tert-butyl-3-methylphenol) ( 4 t 4'-thiobis-(6-tert-butyl-2-methyIphenoi). 

1.4. AlkylkJene bisphenols , for example 2,2'-methylenebls-(6-tert-butyl-4-methylphenol), 2,2'- 
methylenebis-(&-tert-butyl-4-ethylphenol), 2 f 2'-methylenfibls-[4-methyl-6(a-methyIcyclohexyl)-phenon, 
2,2 , -methyIenebis-(4-methyl-e-cyclohexylphenoi), 2,2'-methylenebis-(6-nonyl-4-methylphenol), 2,2'- 
methyienebis-(4,6-dl-tert-butylphenoi), 2.2'-ethyIidenebis-(4 f 6-di-tert-butyl phenol), ^^-ethylidenebis-te- 
tert-butyl-4-isobutylphenol),2,2'-methylenebis-[6-{a-methylbenzyl)-4-nonylphenoI] f 
2,2'-methyleneb]s-[6^a,a-dImethylbenzyi)-4-nony]phenol], 4,4'-methylenebis-(2,6-di-tert-butylphenol), 
4,4 r -methylenebis-(6-tert-butyl-2-methylphenol), 1,1-bis-(5-tert-butyl-4-hydroxy-2-methylphenyi)-butane, 
2,6-bis-<3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methylphenol f 1 ,1 ,3-tris-(5-tert-butyl-4-hydroxy-2- 
methyi phenyl) butane, 1,1-bls-(5-tert-butyl-4-hydroxy-2-methylphenyi)-3-n-dodecylmercaptobutane, 
ethylene glycol bis-[3 f 3-bis-(3'-tert-butyi-4'-hydroxyphenyl)-butyrate3, bis-(3-tert-butyl-4-hydroxy-5- 
methylphenyl)-dicyclopentadiene and bis-[2-(3'-tert-butyl-2'-hydroxy-5 , -methylbenzyl)-6-tert-butyI-4- 
methyiphenyf] terephthalate. 

1.5. Benzyl compounds , for example 1 .S.S-tris-fS.S-di-tert-butyl^hydroxybenzyl^^.e-trimethylben- 
zene, bis-(3,5-di-tert-butyl-4-hydroxybenzyI) sulfide, isooctyl 3 , 5-di-tert-butyl-4-hydroxy benzyl mercap- 
toacetate, bis-(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)-dithiol terephthalate, 

1 ,3,5-tris-(3,5-di-tert-butyl-4-hydroxy benzyl) isocyanurate, 1 f 3,5-tris-(4-tert-butyl-3-hydroxy-2,6-dimethyi- 
benzyl) isocyanurate, dioctadecyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate t the Ca salt of mono- 
ethyl 3,5-dMert-butyM-hydroxybenzylphosphonate and 1,3,5-tris-(3 ( 5-dicyclohexyl-4-hydroxy benzyl) 
isocyanurate. . 

1.6. Acylamlnophenols, for example 4-hydroxylauranillde, 4-hydroxystearanilide, 2,4-bis-(octylmer- 
capto)-6-(3,5-di-tert-butyl-4-hydroxyanilino>-s-triazine and octyl N-{3,5-di-tert-butyi-4-hydroxyphenyl)-car- 
bamate. 

1.7. Esters of fi-(3,5-dl-tert-butyl-4-hydroxyphenyl)-propionlc acid , with monohydric or polyhydric 
alcohols, for example methanol, octadecanol, 1,6-hexanedlol, neopentyl glycol, thiodi ethylene glycol, 
dlethylene glycol, triethylene glycol, pentaerythritol, tris-(hydroxyethyl) isocyanurate and N,N'-bis-(hyd- 
roxyethyt)oxamide. 

1.8. Esters of p-(5-tert-butyl-4-hydroxy-3-methylphenyl)-propionlc acid with monohydric or polyhydric 
alcohols, for example methanol, ctadecanol, 1 t 6-hexanediol, neopentyl glycol, thlodiethylene glycol, 
dlethylene glycol, trlethyien glycol, pentaerythritol, tris-(hydroxyethyl) isocyanurate and N,N'-bis-(hyd- 
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roxyethyl)oxamide. 

1.9. Esters of &-(3,5-dicycloh xyl-4-hydroxyphenyl)-propionlc acid with m n hydric or polyhydric 
alcohols, for example methanol, octadecanol, 1,6-hexanediol, neopentyl glycol, thlodiethylene glycol, 
dlethyiene glycol, triethylene glycol, pentaerythritol, tris-(hydroxyethyi) Isocyanurate and N,N'-bis-(hyd- 
roxyethyl)oxamide. 

1.1 0. Amides of fi-(3 t 5-dMert-butyl-4-hydroxyphenyl)-propionic acid , for example N,N'-bls-(3,5-dI-tert-bu- 
tyl-^hydroxyphenylpropionylHiexamethylenedlamlne, N,N'-bis-(3 t 5-dl-tert-butyI-4-hydroxyphenyl- 
propionyl)-trimethylenediamine and N.N'-bis-fa.SKikert-butyl-^hydroxyphenylpropionylVhydrazlne. 

2. UV absorbers and light stabilizers 

2.1. 2-(2 f -hydroxyphenyt)-benzotrlazoles, for example the 5'-methyK 3\5'-dI-tert-butyl-, 5 r -tert-butyl- t 5'- 
(1,1,3,3-tetramethyIbutyl)-, S-chloro-S'.S'-dl-tert-butyh 5-chloro-3'-tert-butyl-5'-methyl- t 3'-sec~butyl-5'- 
tert-butyl-, 4'-octoxy- t 3',5'-dl-tert-amyh 3\5'-bis-(a f a-dlmethylbenzyl)- derivative. 
2.2. 2-Hydroxyben2ophenones, for example the 4-hydroxy, 4-methoxy-, 4-octoxy-, 4-decyloxy- r 4-dode- 
cyloxy-, 4-benzyloxy-, ^'^'-trihydroxy- or 2'-hydroxy-4,4'-dimethoxy- derivative. 

2.3. Esters of unsubstituted or substituted benzoic acids , for example 4-tert-butylphenyi salicylate, 
phenyl salicylate, octylphenyl salicylate, dibenzoylresorcinol, bis-(4-tert-butylbenzoyl)-resorcinol, ben- 
zoylresorcinol, 2 t 4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate and hexadecyl 3,5-dt-tert-bu- 
tyl-4-hydroxybenzoate. 

2.4. Acrylates, for example ethyi or isooctyl a-cyano-p,0-diphenyiacrylate t methyl a-carbomethoxyclnna- 
mate, methyl or butyl a-cyano-p-methyl-pnTiethoxycinnamate. methyl a-carbomethoxy-p-methoxycinna- 
mate or N-(P-carbomethoxy-p-cyanovinyl)-2-methylindollne. 

2.5. Nickel compounds, for example nickel complexes of 2, ^-thtobis-^l, 1,3, 3-tetramethyl butyl) -phe- 
nol], such as the 1 : 1 complex or the 1 : 2 complex, if appropriate with additional Ifgands, such as n-bu- 
tylamine, triethanol amine or N-cyclohexyldiethanolamine, nickel dibutyldithiocarbamate, nickel salts of 
monoalkyi 4-hydroxy-3,5-di-tert-butylbenzylphosphonates, such as the methyl or ethyl ester, nickel com- 
plexes of ketoximes, such as 2-hydroxy-4-methyl phenyl undecyl ketoxime, or nickel complexes of 1-phe- 
nyl-4-lauroyI-5-hydroxypyrazole, if appropriate with additional ligands. 

2.6. Oxamides, for example 4,4'-di-octyloxyoxaniiide. 2,2 , -di-octyioxy-5 f 5 , -di-tert-butyloxaniIide, 2,2'-dl- 
dodecyloxy-5,5'-di-tert-butyloxanilide, 2-ethoxy-2'-ethyloxanllide, N,NM3is-(3^imeth^amlnopropyl)-oxa- 
lamide, 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and a mixture thereof with 

2^thoxy-2'-ethyl-5 t 4'-dl-tert-butyloxanilIde or mixtures of o-methoxy- and p-methoxy-disubstituted oxani- 
lides and of o-ethoxy- and p-ethoxy-d (substituted oxa nil Ides. 

3. Metal deactivators, for example N,N'-diphenyloxamide, N-salicyial-N'-sallcyloylhydrazine, N,N'-bls- 
(salicyloyi)-hydrazlne f N,N'-bis-(3 ( 5^i-tert-butyl-4-hydroxyphenylpropionyl)-hydra2ine l 3-sallcyloylamlno- 
1 ,2,4-triazole and bls-(benzyli dene) -oxalic acid dihydrazide. 

4. Phosphites and phosphonites, for example triphenyl phosphite, diphenyl alkyi phosphites, phenyl dial- 
kyl phosphites, tris-(nonyl phenyl) phosphite, trilauryi phosphite, trioctadecyl phosphite, distearyl pen- 
taerythritol diphosphite, tris-(2 ( 4-di-tert-butylphenyl) phosphite, dilsodecyl pentaerythritol diphosphite, 
bis-(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis-(2 t 4-ditert- 
butylphenyl) 4.4'-biphenyiene diphosphonite and 3,9-bis-(2,4-di-tert-butylphen6xy)-2,4,8, 10-tetraoxa- 
3,9-diphosphaspiro[5.5]undecane. 

5. Compounds which destroy peroxides, for example esters of 0-thIodipropionic acid, for example the 
lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole, the zinc salt of 2-mercaptobenzimi- 
dazole, zinc dibutyldithiocarbamate, dioctadecyi disulfide and pentaerythritol tetrakis-O-dodecylmer- 
capto)propionate. 

6. Polyamide stabilizers, for example copper salts in combination with iodides and/or phosphorus com- 
pounds and salts of divalent manganese. 

7. Basic co-stabHIzers, for example melamine, polyvinylpyrrolidone, dicyandiamide, trlaliyl cyanurate, 
urea derivatives, hydrazine derivatives, amines, polyamtdes, polyurethanes, alkali and alkaline earth 
salts of higher fatty acids, for example Ca stearate, Zn stearafe, Mg stearate, Na ricinoleate and K pal- 
mltate, antimony pyrocatecholate or tin pyrocatechotate. 

6. PVC stabilizers, for example organotln compounds or salts of barium, cadmium, zinc and led. 

Other materials such as are customary in the technology f plastics and paints can also be added. Exam- 
ples of these are fillers and reinforcing agents, pigments, dyes, plasticizers, solvents, lubricants, flow-control 
agents, fluorescent brighteners, nucleating agents, antistatic ag nts or fire-retarding agents. 

The Invent! n also relates, therefore, to organic polymers containing, as stabilizers, a stericaUy hindered 
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amine of the polyalkylpiperidfne type and a hydroxyphenyltriazine of the formula I, and also to organic polymers 
containing a compound f the formula la as the stabilizer. 

The polymers stabilized in this manner can be used in various shapes, for example as films, fibres, tapes, 
mouldings, profiles, latex, dispersions, paints or cements. 

The following examples illustrate the invention in greater detail without intending to limit it to the examples. 
Parts and percentages are parts by weight and percentages by weight 

Preparation Examples 

Example 1 : 23, B g (0.06 mol) of 2-(2,4-dihydroxyphenyl)-4,6-bis-(2,4-d!methylphenyl)-1 i 3.5-triazine (prep- 
ared as described In US Patent 3,244,708 Example 16) are suspended in 300 mi of xylene. 12.1 g (0.09 mol) 
of 97% butyl glycldyi ether and 0.75 g (0.006 mol) of dimethylbenzyJamine are added to this suspension, and 
the mixture is heated to reflux temperature. After a reaction time of 5 hours the clear, brownish solution is cooled 
and clarified by filtration through 100 g of silica gel. The yellow solution Is evaporated and the residue Is rec- 
rystalilzed from hexane/toluene. This gives 27.3 g of pale yellow crystals of 2-[2-hydroxy-4(3-butoxy-2-hyd- 
roxypropyloxy)-phenylH.^bis(2,4Klimethylphenyl)-1 l 3 t 5-triazin (= 86% yield). Melting point: 80-83°C 
(Compound 1). 

In anaiogous manner the compounds 2 to 28, listed in Table 1 , are obtained from 2-(2,4-dihydroxyphenyl]- 
4,6-bls(2,4-dimethylphenyl)-1,3 f 5-triazine and an epoxy compound. 

Tabic 1 




*7 



CH 3 
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Compound 


n 


R 7 


Physical data 


1 
2 
3 
4 




-CH 2 CH(OH)CH 2 OC 4 H 9 
-CH 2 CH(OH)CH 2 OCOC(CH 3 )=CH 2 
-CH 2 CH(OH)CH 2 0-(CH 2 ) 4 -OCH 2 CH(OH)CH 2 - 
-CH 2 CH(CH 2 )3CH3 


m.p. 80-83*C 
m.p. 1 00-1 03*C 
m.p. 1 50-1 52*C 
m.p.115-117*C 


5 




OH 

-CH 2 CH(OH)CH 2 -OH 


m.p. 165-167'C 


6 




-CH 2 CH(OH)CH 2 -0 ^ ^ 


m.p. 101-104'C 


7 




-CH 2 CH(OH)CH 2 -0-CH 2 CH-C 4 H 9 


m.p.75-77"C 


8 
9 


2 


C 2 H 5 

OH 
! 

CHaCCH^TCH-CH-fCH^TCOOCeH 17 
-CH a CH<OH)CH 2 -0 ^ ^" CXSH a CH(OH)CH r 


Oil 

found: calc: 
C:75.6% C:75.9% 
H: 9.2% H: 9.1% 

m.p. 100-103*C 
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Compound 


n 


R 7 


Physical data 


10 


1 


-CH 2 CH(OH){CH 2 ) 1 \CH 3 


m.p. 102-104X 


11 

12 
13 

14 
15 


1 

1 
1 

2 
1 


-CH 2 CH(OH){CH 2 )7CHg 

ChUCHg 

0 O 

1 1 

-CH 2 CH(OH)CH 2 0-CH(CH 2 OCH 2 CH-CH 2 ) 2 
OH, A 

-CH 2 CH(OH)CH 2 0-(CH 2 CH 2 Ol-CH 2 CH-CH 2 

r- 10-14 

CH 3 
I 

-CH 2 CH(OH)CH 2 0-[CH 2 CH 2 0}*-CH 2 CH(OH)CH 2 - 
r= 10-14 r 

-CH 2 CH(OH)CH 2 OCOC 9 H 19 
HO 


rap. 97-99 "C 
Oil 

found: calc: 
C: 64.9 % C: 66.7 % 
H: 7.6% H: 7.16% 
N: 4.4% N: 5.4% 

Oil 

found: N: 3.75% 
calc: N: 3.43% 

Oil 

found: N: 5.17% 
calc: N: 5.18% 

Oil 

found: N: 6.3% 
calc: N: 6.7% 


16 


1 




m.p. 152-155'C 


17 


1 


-CH 2 CH(OH)CH 2 0(C 13 H 27 to C 15 H 31 ) 


Oil 

MS. NMR 




18 


1 


-CH 2 CH(OH)CH 2 0(C 12 H 25 to C^Bjg) 
CH, 
I 3 


Oil 

MS, NMR 




19 


2 


-CH 2 CH(OH)CH 2 OCH 2 CCH 2 OCH 2 CH(OH)CH 2 - 
CH 3 


Resin 

found: C~71.3%, H «= 6.6% 
calc: C=71 .4%, H = 6.6% 


20 


1 


-CH 2 CH(OH)CH 2 OCOC 10 H 21 -tert. 


Resin 
MS, NMR 




21 
22 


1 
1 


-CH 2 CH (OH)CH 2 OCH 2 CH~CH 2 
-CH 2 CH(OH)CH 3 


m.p. 94-95-C 
m.p. 151-153'C 


23 


1 


-CHgCHfOHJC^O-J^^ 


m.p. 99-1 01 "C 


24 


2 


^ y CO-O CH 2 -^ ^ 

HO OH 


Resin 
found: N= 
calc: N- 


8.2% 
8.3 % 



Example 2 : 22.1 g (0.05 moi) of 2-(24iydroxy-4-hydroxyethoxy-phenyl)-4 f 6-bIs(2 i 4-dimethylphenyl)-1 t 3,5- 
triazina (prepared as described in US Patent 3,244,708, Example 18), are dissolved in 300 ml of tetrahyd- 
rofurane at 40°C and 21 ml (0.15 mol) of trlethylamlne are added. A solution of 5.05 ml (0.053 mol) of acrylic 
acid chloride In 20 ml THF Is added dropwise with stirring and with cooling the reaction mixture to 25-30°C. 
After further stirring of tw hours the precipitated ammonium salt is filtered off, the filtrate is evaporated and 
the residue recrystallized from toluene-hexane mixture to obtain 22 g (88.7% yield) of 2-{2-hydroxy-4-acryloy- 
loxyethoxy-phenylH.e-blsta^-dimethylphenyl^l.S.S-triazine as slightly yellow crystals (compound No. 25). 
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m.p. 128-129°C. 

In analogous manner the compounds No. 26 and 27 were prepared. 



Compound 



n 



R 7 

-CH 2 CH 2 OCOCH=CH 2 

-CH 2 CH(CH 3 )OCOCH=CH 2 

-CH 2 CH 2 OCOCH(CH 3 )=CH 2 



Phys. data 



25 
26 
27 



1 



1 



1 



m.p. 128-129°C 
m.p. 128-129°C 
m.p. 128-129°C 



Example 3 : 20 g (0.04 mol) of 2-(2-hydroxy-4-ethoxycarbonylmethoxyphenyl)-4 i 6-bIs(2,4-dimethyl- 
phenyl)-l,3,5-triazine (prepared as described in US Patent 3,244,708, Example 19), are dissolved in 100 ml 
of toluene, and 5 g (0.048 mol) of 2-methylpentanol and 0.5 g of dibulyltin oxide as catalyst are added, and the 
mixture is heated to reflux temperature. In the course of this a toluene/ethanol mixture is distilled off. The toluene 
is replenished dropwise from a dropping funnel. The transesterification reaction ts complete after 2 hours. The 
solution is cooled and filtered through 80 g of silica get and is then evaporated. The residue is recrystatlized 
from ethanol. This gives 14 g of the compound 28 (see Table 2). Melting point : 87-89°C. 

Compounds 29 to 37 are obtained analogously by transesterification with the corresponding alcohols. 



Table 2 




OCHzCOORg 
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Example 4 : 9.1 g (0.02 mol) of 2-(2-hydroxy-4-carboxymethoxy-phenyl)-4 f 6-bis(2,4-dimethylphenyl)- 
1,3,5-triazine (prepared as described in US Patent 3,244,708, Example 16) are suspended in 40 mi of thionyJ 
chloride, and 1 ml of DMF is added. The mixture is heated at reflux temperature for 2 hours. A clear yellow 
solution is formed with moderate evolution of gas. This solution is evaporated to give 9.5 g of [4-(4,6-di-2',4'- 

5 xylyl-s-triazin-2-yl)-3-hydroxyphenoxyl-acetyi chloride (Compound 38). This acid chloride is dissolved In 100 
mi of toluene. 19.3 g (0.08 moJ) of bis-(2-ethylhexyl)-amine are added dropwise at room temperature. The reac- 
tion proceeds exothermically from 22°C to 40°C. The mixture is left for 1 hour at room temperature to complete 
the reaction. The product is then purified by column chromatography over silica gel. This gives approx. 5 g of 
a pale yellow, highly viscous oil, [4^4,6^i-2',4'-xylyl-s-triazin-2-yl)-3-hydroxyphenoxy]-acetic acid bis-(2-ethyl- 

10 hexyl)-amide (Compound 39). 

Calcd. C 76.07%, H 8.61 %, N 8.26% 
Found. C 75.91%, H 8.46%, N 8.16% 

Example 5 : 39.7 g (0.1 mol) of 2-(2,4-dihydroxyphenyl)-4,6-bis(2 ( 4-dimethylphenyl)-1,3 I 5-triazine are dis- 
solved in 250 ml of DMF. 20.7 g of potassium carbonate are added to this brownish solution. An orange sus- 

15 pension is formed. 17 g (0.052 mol) of 1,12-dibromododecane are added and the mixture is heated at 100°C. 
The reaction is complete after 2 hours. The cooled reaction solution Is then poured Into 1.5 1 of water, and the 
precipitate is filtered off and washed with 2-3 times 100-200 ml of H2O. The crystals are then recrystallized 
from xylene. Melting point: 158-1 63°C (Compound 40). 

Compounds 41 and 42 are obtained analogously, using 1,6-dlbromohexane, 1 ,4-dichtoro-2-butene and p- 

20 xylylenedibromid.. 



Table 3 




*7 



45 


Compound 


R 7 


Physical data 




40 




m.p. 158 - 163°C 


50 


41 


<CHj 6 - 


m.p.203 - 205°C 




42 


-CH 2 -CH=CH-CH 2 - 


m.p. 230 - 235°C 


65 


43 


-CH2-<^~^— CH 2 - 


m.p.252-254°C 
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Example 6 : 20 g (0.05 mol) of 2-{2,4-dihydroxyphenyt)-4.6-bis(2 t 4-dlmethylphenyl)-1 ,3,5-triazine ar sus- 
pended in 100 ml of toluene, and 100 ml of 1 N NaOH and 1 g of tetrabulylammonlum bromide are added. The 
mixture is heated for 10 minutes at 80°C and then cooled, to give a yellow paste. 12.3 ml (0.15 mol) of epib- 
romohydrin are added to this paste and the mixture is again heated for 6 hours at 50°C. When the reaction is 

5 complete, methylene chloride is added to the organic phase, which is separated off from the aqueous phase 
and filtered through Hyflo. It is then evaporated and the crystalline residue is recrystallized from toluene. This 
gives 14 g of pale yellow crystals, 2-{2-hydroxy-4-glycidyloxyphenyl)-4,6-bis(2 r 4-<JimethyIphenyl)-1 ,3,5-trtazlne 
(Compound 44), melting point 152-155°C. 

Example 7 : 9.07 g (0.02 mol) of Compound 44 and 7.95 g (0.02 moi) of 2-(2,4-dihydroxyphenyl)-4,6r 

10 bis(2,4-dimethylphenyl)-1,3.5-triazlne are suspended In 150 ml of xylene. 0.2 g of dimethylamino pyridine are 
added and the mixture is heated at reflux temperature. The reaction is complete after 4 hours. The mixture is 
diluted with 200 ml of toluene and cooled. In the course of this the product is precipitated, it is filtered off and 
purified further by recrystallization from toluene together with a little Fuller's earth. This gives 9.1 g of pale beige 
crystals, 1 ^-bls^^.Wt-p^lmethylpheny (Com- 

15 pound 45), melting point : 222-224°C. 

Example 8 : 18.5 g (0.05 mol) of 2-(2 f 4-dihydroxyphenylH,6-bis-(4Hnethylphenyl)-1,3 I 5-triazine (Helv. 
Chim. Acta 55, 1 566 (1 972)) and 3.9 g (0.05 mol) of potassium methoxide are suspended in 200 ml of anhydrous 
n-butanol, and 7.4 g (0.06 moi) of butyl chloroacetate are added dropwise between 50°C and 100°C. After 17 
hours under reflux the solvent is evaporated and the crude product is washed with water, dried and recrystal- 

20 lized from petroleum ether (boiling point 1 1 0°C-140°C) (Compound No. 46). 
Melting point : 1 42-146°C. 
Calcd. C 72.03 H 6.04 N 8.69% 
Found C 71.88 H 6.01 N 8.81% 



25 




45 Example 9 ; 

A) 55.4 g (0.15 mol) of 2-(2 f 4-dihydroxyphenylH ? 6-bis-(4-methylphenyl)-1,3,5-tria2tne are dissolved in 
refiuxlng 2-butanone (11) in the presence of 27.6 g (0.2 mol) of K 2 C0 3 . A catalytic amount (0.2 g) of Ki is 
added, and 36.B g (0.3 mol) of ethyl chloroacetate are added dropwise over 1h30. After refluxing for 25 
h, the reaction mixture is cooled in ice, the precipitate Is filtered off, washed with water to neutrality and 

so then with methanol. Drying in the oven yields the analytically pure 2-(2-hydroxy-4-ethoxycar- 

bonylmethoxypheny1H.&-Ws-(4-methylphenyi)-1 ,3,5-triazine (54 g, m.p. 166-167°C) (Compound No. 
47). 

B) 11.4 g (0.025 mol) of compound 47 and 3.9 g (0.03 mol) of octanol (Isomeric mixture) are refluxed in 
120 ml xylene for 22 h in the presence of 0.62 g (2.5 mmol) of dibutyltinoxide. During the reaction a 

55 xylene/ethanol mixture is distilled off, the xylene being replenished dropwise from a dropping funnel. 

The reaction mixture Is cooled t 40°C, filtered through a pad of Prolith and evaporated. Drying at 
100°C/0.01 mmHg affords the transesterification product as a viscous yellow oil (12.5 g) that solidifies 
to a wax (Compound No. 48). 



43 



EP 0 434 608 A1 



Calcd. C = 73.44%, H = 6.91 %, N = 7.79% 
F und C = 72.95%, H = 6.70%, N = 7.48% 

Compounds No. 49 to 52 (Table 4) are obtained analogously by transesteriflcatlon with the correspond- 
ing alcohols. 

Table 4 




L ch 3 



Compound 


n 


R 7 


Physical data 


49 


1 


-CH 2 CH 2 OCH 3 


m.p.150- 153°C 


50 


2 


-CH 2 CH 2 ° CH 2 CH 2 OC 2 H 5 


m.p.ll8-12l°C 


51 


2 


-(CH2) 6 - 


m.p. 235 - 238°C 


52 


4 


-eCH 2 -fc-C 


m.p.219-231°C 



Example 10 : 40.6 g (0.11 mol) of 2-(2^dihydroxyphenyl)-4.6-bis-(4-methylphenyl)-1,3 l 5-triazine are dis- 
solved in refluxing 2-butanone (500 ml) in the presence of 20.7 g (0.15 mol) of K2CO3. 18.1 g (0.055 mol) of 
1 ,12-dibromodecane dissolved in 1 00 ml of 2-butanone are added dropwise over 3 h and the mixture is refiuxed 
for 35 h. In the course of this, precipitation of the final product occurs. The reaction mixture is cooled in ice, 
the precipitate is filtered off, washed with water to neutrality and then with methanol. Drying in the oven affords 
46.2 g of the analytically pure compound No. 53 (Table 5). Off-white solid, m.p. 219-220°C. 

Analogous treatment with 1 f 6-dibromohexane or epibromohydrin gives compounds No. 54 and 55 (Table 

5). 
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Table 5 




ch 3 



Compound 


n 


R 7 


Physical data 


53 
54 

55 


2 
2 

1 


-<CH 2 ) 12 - 

-<CH 2 ) 6 - o 

/\ 
*CH2~CH-CH2 


m.p. 219-220*C 
m.p. 247-249*C 

m.p. 205-208'C 


56 


1 


-CH 2 -CH-CH 2 -OC 4 H 9 


m.p. 166-167*C 


57 


1 


OH 

-CH2-CH-CH 2 -0-CH 2 -CH-C 4 Hg 
OH C 2 H 5 


m.p. 123-125'C 


58 


1 


r ? ? i 

-CH 2 -CH-CH 2 -0-CHj--CH 2 -OCH 2 -CH-CH 2 J 


Yellow oil 

calc. found 
C 66.02 % 64.52 % 
H 6.B9 % 6.98 % 
N 5.63 % 5.23 % 


59 


1 


0 CH 3 
II 1 

-CH 2 -CH-CH 2 0-C-C«CH 2 
OH 


m.p. 183-185*C 


60 


1 


9 

-CH 2 -CH-CH r O-C-C 9 H 1 9 
OH 


m.p. 135-1 38*C 








61 


2 


-OC-(CH 2 ) e -CO- 


m.p. 220-228*C 



Example 11 : A mixture of 14.8 g (0.04 mol) of 2-(2,4-dihydroxyphenyl)-4,6-bis-(4-methylphenyl)-1,3 t 5-tria- 
zine t 10.4 g (0.08 mol) of butylglycidylether and 2.1 g (6.5 mmol) of tetrabutylammoniumbromide is refluxed in 
150 ml of 2-butanon during 85 h. The reaction mixture is c»oled in ice, th precipltat is filtered off, washed 
with water and methanol, and dried In the van. This yields 17.5 g of a pale yeli w solid, m.p. 166-167°C (Com- 
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pound No. 56, Table 4). 

Analogous treatment with the corresponding glycidyl ethers or esters yields the compounds 57 to 60 (T able 

4). 

Example 12 : A solution of 3.6 g (0.015 mo!) of sebacyl chloride in 10 ml toluene is added dropwise at 10°C 
s to a solution of 2-(2 l 4-dihydroxyphenyl)-4 ( 6-bls(4^nethylphenyl)-1 l 3 f 5-triazine and 3.3 g (0.033 mol) of 
triethylamine in 100 ml toluene and 50 ml of DMF. After 50 h at room temperature, the reaction mixture is diluted 
with water, filtered, the precipitate is washed with water, methanol and chloroform, and dried in the oven. 8.7 
g of the diester 61 (Table 4) are obtained as a pale beige solid, m.p. 220-228°C. 

Example 13 : When 20.5 g (0.06 mol) of 2-(2,4-dihydroxyphenyiH ( 6-diphenyl-1 f 3 ( 5-triazine are treated 
10 with 22.8 g (0.12 mol) of 2-ethyIhexyl glycidyl ether analogously to example 11, 23.3 g of the pale yellow com- 
pound No. 62 (m.p. 116 to 118°C) are obtained. 




30 

Example 14 : 7.9 g (0.02 mol) of 2-(2 l 4-dIhydroxyphenylH,6-bis(2,4-dimethylphenyl)-1 l 3 ( 5-triazine f 5.7 g 
(0.02 mol) of a technical mixture of dodecyl, tridecyl and tetradecyt glycidyl ethers (Araldite® DY 025) and 0.15 
g of ethyl triphenylphosphonium iodide in 50 ml of mesityiene are heated at 160-1 65°C for 10 hours, with stirring. 
The reaction solution is washed with water, dried over MgSCX* and filtered. The filtrate is stirred for 2 hours with 
35 2 g of Filtrol 4, filtered and evaporated in vacuo. The residue is freed from residual mesityiene at 120°C and 
0.01 mmHg. This leaves 12.1 g of an oil (Compound No. 63). 
C41H55N3O4 Calcd. C 75.30 H 8.48 N 6.43% 
Found. C 75.0 H 8.1 N 6.8% 

40 Application Examples 

Example 15 : Stabilization of a 2-coat metallic coating 

A clear lacquer is prepared by mixing the following components : 



59.2 Parts of a commercial acrylic resin (Uracron® XB 2263, DMS Resins BV, NL) which is a 50% 

45 solution in xylene. 

1 1.6 parts of a 90% melamine resin (Cymel® 327, Airier. Cyanamid Corp.) 

19.4 parts of xylene 

5.5 parts of butyl gyl col acetate 

9;3 parts of butanol 

so 1.0 part of a levelling agent (Baysilon® A, Bayer AG) which is a 1% solution in xylene 



1 00 parts lacquer containing 40% solids. 



Samples of this laquer are mixed with 0.5% (related to the solids) of di(1 ,2,2,6,6-pentamethylpiperidin-4-yl) 
sebacate (= HA-1) and 1,5% (related to the solids) of a triazlne stabilizer listed in table 6. 
55 The clear lacquer is dllut d to a sprayable state with a mixture of 1 3 : 6 : 1 xylene/butanol/butyl glycol ace- 

tate and Is sprayed onto a pr viously prepared aluminum sheet (coil-coated and primed with a silver-metallic 
paint based on polyester/cellulose acetobutyrate/melamine resin), and the sheet is baked for 30 minutes at 
1 30° C. This results in a dry film thickness of 40-50 uin of dear lacquer. A clear lacquer c ntaining n light stabi- 
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lizer is used as a comparison. 

The samples are xposed In a UVCON, Type UVB-313, weathering equipment with a cycle of 8 hrs of dry 
UV irradiation at 70°C and 4 hrs of condensation at 50°C. The 20°-gloss of the samples is measured in certain 
intervals of weathering time using the method of DIN 67530. The results are given in Table 6. 

Table 6 



Pipcridin Triazine Stabilizer 20°-Gloss after exposure of 

Stabilizer (Compound No.) 0 1600 3200 4800 6400 hrs. 









86 


31 








0.5 % HA-1 


1.5% 


1 


86 


79 


74 


77 


61 


0.5 % HA-1 


1.5% 


30 


86 


74 


68 


66 


57 


0.5 % HA-1 


1.5% 


32 


82 


69 


72 


68 


59 


0.5 % HA-1 


1.5% 


33 


85 


79 


74 


72 


64 



Example 16 

The preparation of the samples and their testing is the same as in Example 15. As comparison C-1 and 
C-2, two triazine derivatives known from US Patent 4,619,956, are used as triazine stabilizers. 
C-1 » 2-{2-hydroxy-4-dodecyloxy phenyl)-4>6-d'Ph e nyM ,3,5-triazine 
C-2 = 2^2-hydroxy-4^c^decyioxyphenylH»^ J P nen y t - 1 « 3 ^ triazine 

The results are shown in Table 7. 



Table 7 



Piperidin Triazine Stabilizer 20°-Gloss after exposure of 

Stabilizer 0 1600 3200 4000 hrs 







84 


19 






0.5 % HA-1 


1.5 % Compound 34 


84 


80 


78 


59 


0.5 % HA-1 


1.5 % Compound 35 


85 


81 


80 


75 


0.5 % HA-1 


1.5 % Compound 36 


85 


80 


78 


76 


0.5 % HA-1 


1.5 % Compound 37 


85 


80 


79 


77 


0.5 % HA-1 


1.5 % Compound 39 


85 


81 


72 


74 


0.5 % HA-1 


1.5 % C-1 


85 


54 


35 


37 


0.5 % HA-1 


1.5 % C-2 


79 


38 


34 


37 



Example 17 : 

A similar clear lacquer is prepared from 
54.5 parts of Uracron® XB 2263 

1 6.3 parts of Cymel® 327 

1 9.4 parts of xylene 

5.5 parts of butyigyicol acetate 

3.3 parts of butanol 
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1 part of Baysilon® A 



1 00 parts lacquer containing 41 .5% solids, 

Samples of this laquer are mixed with 0.5% (related to the solids) of HA-1 and 1 .5% (related to the solids) 
of a triazine stabilizer listed in Table 8. The lacquer is diluted to a sprayable state by diluting with a 13 : 6 : 1 
mixture of xyiene/butanol/butylglycol acetate and is sprayed onto an aluminium sheet which is coil coated and 
primed with a metallic blue commercial paint (Glasomax®, Glasurit GmbH, Munster). After baking for 30 
minutes at 130°C the clear lacquer layer has a thickness of 40-45 jim. 

The samples are weathered in a UVCON, Type UVB 313, as described in Example 15 and the 20°-gloss 
of the weathered samples is measured according to method DIN 67530. The results are shown in Table 8. 

Table 8 



Piperidin Triazine S tabilizcr 20°-Gloss after exposure of 

Stabilizer (Compound No.) 0 800 1600 2000 hrs 









85 


75 


42 


20- 


0.5 % HA-1 


1.5% 


4 


86 


80 


78 


78 


0.5 % HA-1 


1.5% 


6 


87 


81 


81 


81 


0.5 % HA-1 


1.5% 


7 


85 


81 


81 


79 


0.5 % HA-1 


1.5% 


10 


86 


82 


80 


80 


0.5 % HA-1 


1.5 % 


11 


86 


81 


81 


78 


0.5 % HA-1 


1.5 % 


17 


86 


81 


81 


81 


0.5 % HA-1 


1.5 % 


18 


87 


81 


80 


80 


0.5 % HA-1 


1.5% 


62 


84 


80 


78 


81 



Example 18 

The two-coat samples are prepared as described in Example 15, however, no piperidin stabilizer is added. 
The samples are weathered in a Weatherometer with cycle CAM 159 and with using an edge filter of type A. 
Measured is the 20° -gloss before and after exposure, the results are shown in Table 9. 

Table 9 



Triazine Stabilizer 20°-Gloss after exposure of 

(Compound No.) 0 2000 3600 hrs 



none 


85 


47 


25 


34 


86 


71 


64 


35 


86 


72 


61 


36 


86 


73 


60 



Example 19 

The two-coat samples are prepar d as describ d in Example 17, however, no piperidin stabilizer is added. 
The samples are weathered in a UVCON, type UVB-313 with cycle of 8 hrs of UV irradiation at 70°C and 4 hrs 
of condensation at 50°C. The 20°-gloss of the sample is measured according to method DIN 67530 before and 
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after exposure. Further th change of colour shade AE after exposure is measured according to method DIN 
6174. The results are shown in Table 10. 

Table 10 



Triazine Stabilizer 20°-Gloss after AE 

exposure of 



10 


(Compound No.) 


0 


800 


1600 


hrs 


after 1600 h 




none 


85 


75 


42 




6.6 


15 


6 


84 


80 


80 




1.3 




7 


84 


81 


80 




1.3 




17 


86 


81 


80 




1.6 




18 


86 


81 


80 




1.4 


20 


62 


86 


82 


81 




1.0 



25 



35 



Example 20 : Stabilization of a radiation-curable system 

A clear laquer is prepared by mixing 14 parts of tris(2-acryioyloxyethyt)isocyanurate with 6 parts of 1,6- 
hexanediol d faery I ate and 0.4 parts of 1-benzoylcyclohexanol (as photoinittator). A triazine stabilizer is added 
in an amount of 1 .5%. The lacquer Is coated to a white coil-coated aluminium sheet in a dry-thickness of about 
40 j*m. 

The samples are hardened by UV irradiation in a PPG processor (2 x 80 W/cm, 2 x 10 m (min) and weath- 
ered in a UVCON, type UVB-313 with a cycle of 4 hours of UV irradiation at 60°C and 4 hrs of condensation 
at 50°C. 

The yellowness index (method ASTM D 1925-70) of the samples is measured before and after the expos- 
ure. The results are shown In Table 1 1 . 



Table U 

Triazine Stabilizer Yellowness Index after exposure of 

40 (Compound No.) 0 200 400 600 hrs 



45 



-1.0 19.6 28.0 35.3 

1.5% 17 -0.6 1.8 1.8 2.1 



so Claims 

1. An organic material which has been stabilized against damage caused by light, heat and oxygen and which 
contains 

(a) at least one sterically hindered amine of the polyalkylptperidine type and 
55 (b) at least one o-hydroxyphenyi-s-triazine f wherein the triazine compound (b) is a compound of the 

formula I 
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in which n is 1 to 4, 

and R 2 independently of one another are H t OH, Ci-C 12 alkyl, cyciohexyi or trifluoromethyf, 
R 3 and R4 independently of one another are H, OH, C r C 12 alkyl t cyciohexyi, C^Ciaalkoxy or halogen and, 
in the event that n = 1 , can also be a radical -OR 7l 
Rs and R« independently of one another are H f C^C^alkyl or halogen. 
R 7i If n is 1 , is 

a) C^C^alkyl which is substituted by one or more of the groups OH, C r C 18 alkoxy, C3-C 1B aIkenoxy, 
halogen, phenoxy (which is unsubstituted or substituted by C r C 18 alkyl, Cj-Cmalkoxy or halogen), 
furyloxy, 



GHa 



-0-CH(CH 2 OCH 2 CH- 




CH 3 

O 
I 



-COOH, -COORfl, -CONH 2 , -CONHR* -CON(R 9 )(R 10 ), -NH 2 , -NHRq, -N(R 9 )(R 10 ), -NHCOR 1lf -CN 
and/or by -0-CO-R n , 

b) C^-Csoalkyl which is interrupted by one or more O and can be substitued by OH or/and glycidyloxy, 

c) C 3 -C 6 alkenyi, 

A 

d) glycidyl or a group -CH2GH(OH)ai 2 0-R23-OCH 2 CH— CH 2 , 



e) cyciohexyi which is unsubstituted or substituted by OH or -OCOR 11( 

f) Cj-C^phenylalkyl which is unsubstituted or substituted by OH.CI or CH 3l 

g) -CO-R 12 or 

h) -SOa-R^, 
and If n is 2, R 7 is 

a) C 2 -Ci 6 alkylene, 

b) . C 4 -C 12 alkenylene, 

c) xylylene, 

d) 03-C^alkylene which is interrupted by one or mor O and/or substituted by OH, 

e) a group -CHzCHCOHJCHaO-Rns-OCHzCHCOHJCHz-, -CO-R 16 -CO-, -CO-NH-R 17 -NH-CO- or-(CH2) m - 
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COO-Rie-OOCHCH^o, -(in which m Is 1 to3) or 




m= 1-3, 



and if n is 4. R 7 is a group 



-|-(CH 2 )— COO j-Rao m = 1-3, 

Re is C r C 18 alkyl, C3-C 18 atkenyl, C^C^alkyl which is interrupted by one or more O f NorS and/or substituted 
by OH, Chalky! which is substituted by -P(0)(OR 14 ) 2 , -N(R 9 )(R 10 ) or -OCOR^ and/or OH, C 3 -C 18 alkenyl t 
glycidyl or CT-Cuphenylalkyl, 

R 9 and R 10 independently of one another are C r d 2 alkyl, C3-C 12 alkoxyalkyl, C 4 -C 16 dlalkylaminoaikyl or C5- 
C 12 cycloalkyl, or R 8 and R 10 together are CrC ft aikyiene or C 3 -CgOxaalkylene or Ca-Caazaalkylene, 
R 1t is Ci-C^alkyl, C2-C 18 alkeny! or phenyl, 

Rta is C r C 1B alkyl, C2-Ci 8 alkenyl, phenyl. C r C 12 alkoxy, phenoxy, C r C 12 alkylamino or Co^C^arylamino or 

a group -Ra^-COOH or -NH-R ir NCO, 

R 13 Is d-Ctaalkyl. Ce-C 12 aryl or C^C 14 aIkaryl ( 

R M is Ci-C^alkyl or phenyl, 

R 15 is C2-C 10 aJkylene, C 4 -Csoalkylene which is Interrupted by one or more 0, phenylene or a group -phe- 
nytene-X-phenylene- In which X is -O-, -S-, -SOj-, -CH2- or -CtCHa)^. 

R 16 is C2-C 10 aiky!ene ( C 2 -C i0 oxaalkylene or Cj-Ciothiaalkyiene.Ce-C^arylene or C2-C 6 alkenylene, 
R 17 is C2-Cioaikyiene, phenylene, tolylene, diphenylenemethane or a group 




R 18 is C2-C 10 alkylene or C^C^alkylene which is interrupted by one or more O, 

R 19 is C 3 -C 12 alkanetriyl, 

R20 

is C 4 -C 12 aikanetetryi v 
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R23 is (VC 10 alkylene t phenylene or a group 




or 




wherein X is O, S, SO2, CH 2 or C(CH 3 >2, and 



R 24 is C2-C 14 alkylene, vinylene or o-phenylene. 

An organic material according to claim 1 1 wherein the triazine compound (b) Is a compound of the formula 
I In which n is 1 to 4, R t and R 2 independently of one another are H, OH or d-C 4 aIkyl, R 3 and R4 indepen- 
dently of one another are H, OH, C^-C^alkyl, C^C^atkoxy, halogen or a radical -OR 7t R 6 and Re indepen- 
dently of one another are H or CrC^alkyl, 
R 7 , if n is 1, is 

a) (VC^alkyl which is substituted by one or more of the groups OH, Ci-CtaaJkoxy, allyloxy, phenoxy, 



-COORfi, -CONI(R9)(R 10 ) and/or by -OCOR 11t 

*>) C 4 -C6oalkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyioxy, 

c) allyl, giycidyl or benzyl, 

d) cyclohexyl or hydroxycyclohexyi, 

and if n is 2, R 7 is C 4 -C t2 alkenylene, C 4 -C e alkenylene f xylyiene, Cg-C^lkylene which is interrupted by 
one or more O and/or substituted by OH, or R 7 is a group -CH 2 CH(OH)CH20-R 1s -OCH 2 CH(OH)CH ri 
-CO-R n6 -CO-, -CH 2 -COO-R 1B -OOC-CH 2 - or 



furyloxy, 




CH 3 CH 3 



O 



-0-CH(CH 2 OCH 2 CH CK^ , 




HO 



OH 



and if n is 3, R 7 is a group 





3 



and if n is 4, R7 is a group -}-CH 2 COOCH ; 
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Ra is C r C 12 alkyl. QrC^alkenyl, C^C^ky! which is interrupted by one or more O and/or substituted by 
OH r Re is C^alkyl which is substituted by -P(0)(OR 14 ) 2 , 

Hq and Rio are C r C ft alkyl or R 8 and R 10 together are pentamethylene or 3-oxapentamethyIene, 
R M is Ci-C^ikyi, CyCBalkenyl or phenyl, 
R 14 is Ci-Cwalkyl, 

R 15 is C^-Caalkylene, C 4 -Ceoalkylene which is interrupted by one or more 0, or is a group 




CK 



CH 




R« is Ca-Cfialkylene, Cy-Ceoxaalkylene or C 2 -C 6 thiaalkylene and R 1fl is C 4 -C 8 a!kylene or C 4 -C 12 a!kylene 
which is interrupted by one or more O. 

An organic material according to claim 1, wherein the trlazine compound (b) is a compound of the formula 
I in which n Is 1 , 2 or 4 ( R, and R 2 independently of one another are H or CH 3l R 3 and R* independent of 
one another are H r CH3 or CI, Rs and R« are hydrogen, 
R 7t rf n is 1, is 

a) C t -C u alkyl which is substituted by one or more of the groups OH, C r C 16 alkoxy ( allyloxy, phenoxy, 
furyloxy, ' 



CH 3 CH, 

X 



0 O 

1 I 
-0-CH(CH 2 OCH 2 CH CH 2 ) 2 , 



-COOR* -CONCRa) (R 10 ) and/or by -OCOR 1lf 

b) Ce-C^alkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 

c) glycidyt or 

d) hydroxycyclohexyl, 

and if n is 2, R 7 is Cfl-Ci 2 aikenylene, 2-butenylene-1 ,4, xylylene, Ca-Caoalkylene which is interrupted by 
one or more O or substituted by OH, or R 7 is a group -CH 2 CH(OH)CH 2 0-R 16 -OCH 2 CH(OH)CH 2 -. -CO- 
R 1fl -CO-, -CH2-COO-R 1B -OOC-CH2- or 




CO-0-CH : 




OH 



and if n is 4, R 7 is -^-CH^OOCHj^-C 



R 8 is C 4 -C 10 alkyl, oleyl, Cg-C^alky! which is interrupted by one or more O and/or substituted by OH, or R^ 
-is -CH 2 P(0)(OR 14 ) 2 , 
R g and R 10 are Cz-Cealkyl 
R u is Ce-Cioalkyl, C^Csaikenyi 
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R u is Ci-C^alkyt, 

R 15 is C2-C 8 alkylene. Cto-C^alkylene which is interrupted by more than one 0, or is a group 



25 



30 



35 




10 Rie is C4-C 8 alkyiene and Ri 8 is C^-Caalkyiene. 

4. An organic material according to claim 1 , wherein the component (b) is a compound of the formula I in which 
n Is 1 or 2 and, if n is 1 , R 7 is a group -CH 2 CH(OH)CH2-OR 21 in which R 2 t is CVC^alkyl, allyl, phenyl, fury!, 
C 6 -C 12 alkanoyl or C3-C fi alkenoyl and, if n is 2, R 7 is a group -CH 2 CH(OHjCH 2 0-R 1£r OCH2CH(OH)CH2- in 

15 which Ris is as defined in claim 1 . 

5. An organic material according to claim 1 , wherein the component (b) is a compound of the formula I In which 
Rt and R 2 are hydrogen or methyl, R 3 and R4 are hydrogen, chlorine or methyl and Rs and Re are hydrogen. 

20 6. An organic material according to claim 1 , wherein the component (a) is a compound containing at least 
one group of the formula 



RCHo CH 3 r 
RCH 2 CH 3 

in which R is hydrogen or methyl. 
7. An organic material according to claim 6, wherein R is hydrogen. 



8. An organic material according to claim 6, wherein the component (a) is one of the following compounds : 
Di-(2.2,6,6-tetramethylpiperidtn-4-yl) succinate, 
Di-(2,2,6 ? 6-tetramethylpiperidin-4-yI) sebacate, 
Di-(1 ,2,2,6 t 6-pentamethylpiperidin-4-yl) sebacate, 

40 Di-(1 f 2,2 t 6 t 6-pentamethylpiperidin-4-yl) butyl-(3 t 5-di-tert-butyl-4-hydroxybenzyl)-malonate, 

DH(1-octy!oxy-2 t 2,6,6-tetramethytpiperidin-4-yI) sebacate, 
Tetra-(2,2 f 6 t 6-tetramethylpiperidin-4-yl) butane-1,2 t 3,4-tetracarboxytate, 
Tetra-(1 ? 2 f 2,6 ? 6-pentamethylpiperidin-4-yl) butane-1 ,2,3,4-tetracarboxylate, 
N-(2,2,6,6-Tetramethylpiperidin-4-yl)-p-aminopropionic acid dodecyl ester, 

45 N^I-Octyloxy^^.e^-tetramethylpiperidin-A-ylJ-N'-dodecyl-oxal amide 

N^^.e^Tetramethylpiperidin-^-ylJ-a-dodecylsuccinimide, 
2,2,4,4-Tetramethyl-7-oxa-3 I 20-diaza-21-oxo-dispiro[5.1 .1 1 .2]heneicosane, 
8-Acetyl-3-dodecyl-1,3,8-triaza-7 ? 7,9,9-tetrarriethylspiro[4.5]decane-2 f 4-dione, 
20-(Dodecyloxycarbonyiethyl)-2 f 2,4,4-tetramethyl-7-oxa-3,20-diaza-21 -oxo-dispiro[5.1 .1 1 ,2]henelco 

so sane, 

or a compound of the formulae 
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R R 
I I 
R — NH — (CH 2 ) 3 — N — (CH 2 >2— N — (CH 2 ) 3 — UK- R 
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4 H 9 



in which R = 



CM 
I 

-N 




H 3 C CH 3 
-< NH 

H 3 C - CH 3 



CH-i 



f f 

R— N— (CH 2 >3- N— <CH 2 )2— N— (CH 2 ) 3 - N- R 



in which R = 




H 3 C CH 3 
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CH 3 CH 3 

I I 
NH-C CH 2 C CH 3 



or 




9. An organic material according to claim 1, which contains 0.01 to 5% by weight of the component (a) and 
0.02 to 5% by weight of the component (b), relative to the material. 

10. An organic material according to claim 9, which contains 0.02 to 2% by weight of the component (a) and 
0.05 to 3% by weight of the component (b). 

11. An organic material according to claim 1, wherein the material is an organic polymer. 

12. An organic polymer according to claim 11, which, in addition to the components (a) and (b) also contains 
further stabilizers, fillers, reinforcing agents, pigments, dyes, plasticlzers, solvents, lubricants, flow-control 
agents, fluorescent brighteners, nucleating agents, antistatic agents or fire-retarding agents. 

13. An organic polymer according to claim 11, wherein the polymer is a coating binder. 

14. An organic material according to claim 1, wherein the material is a radiation-curable coating material. 
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15. A radfation-curable coating mat rial containing a hydroxyphenyltriazin of formula I as defined in claim 1 in 
the absence of a stericatly hindered amine. 

16. A process for stabilizing organic material against damage caused by light, heat and oxygen by the addition 
5 of the components (a) and (b) as defined in claim 1 . 

17. A compound of the formula la 



10 



15 



20 




Ia 



in which n is 1 to 4, 

and R 2 independently of one another are H f OH, C 1 -C 12 alkyl* cyclohexyl or trifluorom ethyl, 
30 R 3 and R4 independently of one another are H. OH. CrC^lkyl. cyclohexyl, Ci-Ciealkoxy or halogen and. 

in the event that n = 1 , can also be a radical -OR 7 , 
R 6 and R<, independently of one another are H, C r C n2 alkyl or halogen, 
R 7 , if n is 1 , is 

a) C r C 12 alkyl which Is substituted by phenoxy (which is unsubstituted or substituted by C r C 18 a1kyf f C r 
35 C 18 alkoxy or halogen) or by a group -COORe, -CONH 2 , -CONHR 9( -COM(R 0 )(R 10 ), -NH 2 , NHR g , - 

N(R»)(R 10 ) or-O-CO-R^. 

b) C 4 -C M aikyl which is interrupted by more than one O and can be substituted by OH or/and glycidyloxy, 

c) glycidyl or a group -CH 2 CH(OH)CH 2 0-R23- OCH 2 CH— CH 2 , 

d) cyclohexyl substituted by OH or -OCOR t1 
45 e) a group -CH 2 CH(OH)CH 2 OR 21 

f) a group -SO^R^, 

g) a group -CO-R 12 
and if n is 2, R 7 is 

a) C2-C12 alkylene, 
50 b) C 4 -Ci2alkenylene ( 

c) xylylene, 

d) Ca-C^alkylene which is interrupted by onB or more 0 and/or substituted by OH, 

e) a group -CHzCHtOHJCHzO-R^OCHzCHfOHJCHz-, -(CH^-COO-Rta-OOC-fCHz),,,- (wherein m is 
1-3) or 
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CO-0-CH 2 . 




HO 



OH 



and if n is 3, R 7 is a group 



(CH 2 > 



m 



COO 



— R20 (wherein m is 1-3), 
3 



and if n is 4, R 7 is a group 




4 



R (wherein m is 1-3), 



R a is Ca-Czoalkyl which is interrupted by one or more O, N or S and can be substituted by OH, or Re is 
C 4 alkyl which is substituted by -PIOXORufe, -N(R 9 )(R 10 ), or-OCORn and/or OH, or Ra is C 3 -C 18 aikenyi, 
glycidyt or CT-Cuphenylalkyl, 

Rg and R 10 independently are Ct-C^alkyl, C 3 -C 12 alkoxyaIkyl, C 4 -C 18 dIalkylaminoaIkyl or C^C^cycloalkyl, 

or R 9 and R 10 together are C 3 -Cgalkylene or Cs-Cg-oxaalkytene or Cg-Cgazaalkylene, 

R u is C t -C 18 alkyl, Cz-C 18 aikenyi or phenyl, 

R 12 is a group -R^-COOH or -NH-R 17 -NCO, 

R 13 is C^^alkyi, Ce-C 12 aryl or C7-C 14 alkaryl 

R 14 is C^C^alkyi or phenyl 

R 16 is C2-C 10 alkyiene t C 4 -C6oalkyiene which is interrupted by one or more 0, or R 16 is phenylene or a group 
-phenylene-X-phenyiene in which X is -O-, -S-, -SO r , -CH 2 - or -C(CH 3 )2-, 
R i7 is C 2 -C 10 alkylene, phenylene, tolylene. diphenylenemethane or a group 



Rie is C 2 -C 10 alkylene or C 4 -C2oaikylene which is interrupted by one or more O. 
R 19 is C 3 -C 12 alkanetriyl. 
Rm is C 4 -C 12 alkanetetryi, 

R 21 is H, C^-C^alkyl. C r C 18 alkenyl, phenyl, phenyl substituted by C,-C 12 alkyl, C^C^aikoxy or halogen, 
or R 21 is C2-C 10 alkanoyi. benzoyl, Cs-Ciaalkenoyl, furyl or a group 




CH3 CH3 




o 



o 



-0-CH(CH 2 OCH 2 CH 



R22 is C2-C 6 alkenyl, 
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Rj3 is C 2 -C 10 alkylene, phenylene or a group "" 




or 




wherein X is O, S, S0 2 , CH 2 or C(CH 3 ) 2 , and 



R24 is C2-Ci 4 arkylene. vinylene or o-pheny!ene. 

18. A compound of the formula la according to claim 17, 
in which n is 1 or 2, 

R, and R 2 independently of one another are H, OH, C^C^alkyl or halogenomethyl, 

R 3 and R4 independently of one another are H, OH, C r C 12 alkyl ( C r C ia aIkoxy or halogen and, in the event 

that n = 1, can also be a radical -OR 7 , 

R 5 and Re independently of one another are H, C r C 12 alkyl or halogen, 

R 7 is Ct-C^alkyl which is substituted by phenoxy which is unsubstituted or substituted by C,-C 18 alkyl, C r 
C lfl aikoxy or halogen, C^-C^alky! which is substituted by -COORe, -CONH 2 , -CONHR fl , -CON(Ra)(Ri 0 ), - 
NH 2 , -NHRq or-N(Ro)(Rio)» Ce-C^lky! which is interrupted by more than one O and is substituted by OH, 
glycldyl, cydohexyl substituted by OH or -OCOR 11t a group -CH 2 CH(OH)CH 2 OR 19 or - S0 2 R 13 , if n is- 1, 
and, if n is 2 t is C2-C 12 alkylene, C 4 -C 12 alkenylene f xylylene, Cg-Czoalkylene which is interrupted by O and/or 
substituted by OH, or a group -CH 2 CH(OH)CH 2 0-R 16 -OCH 2 CH(OH)CH 2 - or -(CH^-COO-RVb-OOC- 
(CHJm- in which m is 1-3, 

Rs is Ca-Caoalkyl which is interrupted by O, N or S and/or substituted by OH, C r C 4 alkyl which is substituted 

by -P{0)(OR 14 )2, -N(R9)(Rio) or-OCORn and/or -OH, C 3 -C 18 aikenyl, giycidyl or C^Cuphenylalkyl, 

R 9 and R 10 independently of one another are d-C^Ikyl, C3-C 12 alkoxyaIkyl, C 4 -C 16 dlalkylamlnoalkyl or Cg- 

Ci 2 cycIoalkyl. or Ro and R 10 together are Ca-Cgalkylene or C 3 -C 9 oxaalkylene or CVCoazaalkylene, 

R„ is d-C 1a aDcyt, C^C^alkenyl or phenyl, 

R 13 is Ct-C^alkyl, Ce-C 12 aryi or C7-C 14 alkaryl, 

R 14 is Ci-C^alkyl or phenyl, 

R 16 is Ca-C^aikylene, phenylene or a group -phenylene-X-phenyiene in which X is -O-, -S-, -SOr. -CH r 
or -C(CH 3 ) 2 , 

R t8 Is d-Ctoalkylene or C^aalkylene which is interrupted by O f and 

R 19 is Ci-Cisalkyl, phenyl, phenyl which is substituted by 0,-C^alkyl, CrC^alkoxy or halogen, C^C^al- 
kanoyl, benzoyl or C3-C B aIkenoyl. 

19. A compound according to claim 17 of the formula la in which n is 1 to 4, Rj and R 2 independently of one 
another are H f OH or C 1 -C 4 alkyl f R 3 and R 4 independently of one another are H, OH, C r C 4 aIkyi, C r C 4 al- 
koxy, halogen or a radical -OR 7 , Rs and Re independently of one another are H or -C 4 alkyi, 

R 7 , if n is 1, is Chalky! which is substituted by -COOR B , -COONHRg, -CON(Rfl)(R t o) or-OCOR22, or R 7 
is giycidyl, hydroxycyclohexyl or a group -CH 2 CH(OH)CH 2 OR 21 , and if n is 2, R 7 is C 4 -C 12 alkyllene, C 4 -C 6 al- 
kenylene, xylylene, Cj-Cjoalkylene which is interrupted by one or more O and/or substituted by OH, or R 7 
is a group -CH 2 CH(OH)CH 2 0-R 15 -OCH 2 CH(OH)CH2-, -CH 2 -COO-R 1B -OOCCH 2 - or 




HO 



OH 



and if n is 3, R 7 is a group -^CH 2 COOGHj-j-C-C2H 5 , 
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and if n is 4, R 7 is a group -pCH 2 COOCH2^-C 



Re is CVCaoalkyl which is interrupted by one or more O and can be substituted by OH or is d-C^lkyi 
which Is substituted by -P(0)(OR 14 ) 2 or Re is C3-C 18 alkenyl, 

R 9 and R 10 independently are C^Coalkyi or cyclohexyl or R9 and R 10 together are pentamethylene or 3- 
10 oxapentamethylene, 
R 14 is C n -C 14 alky! f 

R 16 is C^Csalkylene, (VCgoalkylene which is interrupted by one or more 0, or R 16 is a group -phenylene- 
X-phenylene- in which X is -0-. -CH 2 - or -C(CH 3 )2-. 

R 18 is C 4 -C fl aikylene or C 4 -C 12 alkylene which is interrupted by one or more 0, 
is R 21 is H, C 4 -C 18 alkyl, allyl, phenyl, furyt, Cs-C 1fl aikanoyi or <VC 6 alkenoyt 

and R22 is Cz-Csalkenyl. 

20. A compound according to claim 17 of the formula la In which n is 1 or 2, R, and R 2 independently of one 
another are H or CH 3 , R 3 and R* independently of one another are H, CH 3 or CI, R5 and Re are hydrogen, 
20 R 7i if n is 1, is C^alkyi which is substituted by -COOR B , -CON(R9)(Ri 0 ) or -O-COR^, or R 7 is gtycidyl, 

2-hydroxycyclohexy( or a group -CH 2 CH(OH)CH 2 OR 21( 

and if n is 2, R 7 is C6-C 12 akenylene f 2-butene-1 ,4-y!ene, xylylene or Oa-C^alMene which is interrupted 
by one or more O and/or substituted by OH, or R 7 is a group -CH 2 CH(OH)CH 2 0-R 1s -OCH 2 CH(OH)CH2- t 
-CH 2 -COO-R 18 -OOCCH 2 - or 

25 




HO OH 



35 



and if n is 4, R 7 is a group 



R 8 is Ca-C2oaikyl which is interrupted by one or more O and can be substituted by OH or R 8 is - 
40 CH 2 P(0)(OR 14 ) 2 or oleyl 

R 9 and R 10 are C 2 -C 6 alkyl 

R 15 is C 2 -C a alkylene. do-C^alkylene which is interrupted by one or more 0 or is a group 



45 




50 

Ria is C 4 -C a alkylene, 

R21 is H, C 4 -C 1s aIkyl, allyl, phenyl, furyl. C5-C 12 alkanoyl or C 3 -C 6 alkenoyl 
and R22 is Ca-Qjalkenyl. 

55 21. A compound according to claim 17 of the formula la in which n is 2. 

22. A process for stabilizing organic material, In particular organic polymers, against damage caused by light, 
heat and oxyg n, by the addition of an o-hydroxyphenyl triazine, which comprises adding at least one conv 
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pound of the formula la according to claim 15. 

23. An organic material containing at least one compound of the formula la according to claim 1 7 as a stabilizer 
against damage caused by light, heat and oxygen. 

24. An organic polymer as a material according to claim 23. 

25. An organic material according to claim 23. containing 0.01 to 1 0% by weight of a compound of the formula 
la, relative to the material. 

26. A polycarbonate according to claim 24. 

27. An organic material according to claim 23 which is a radiation-curable coating material. 

28. The use of the compounds of claim 17 of the formula la as a stabilizer for organic materials, in particular 
for organic polymers. 

29. Use according to claim 28 as a stabilizer for polycarbonates. 

30. The use of the compounds of claim 17 of the formula la as stabilizer for radiation-curable coating material. 
Claims for the following Contracting State : ES 

1. An organic material which has been stabilized against damage caused by light, heat and oxygen and which 



(a) 0.01 to 5% by weight of at least one sterically hindered amine of the polyalkylpiperidine type and 

(b) 0.02 to 5% by weight of at least one o-hydrbxyphenyl-s-triazine. wherein the triazine compound (b) 
is a compound of the formula I 



In which n is 1 to 4. 

R t and R 2 independently of one another are H, OH, C^C^kyl, cyclohexyl or trifluoromethyl, 

R 3 and R4 independently of one another are H, OH ( C r C 12 alkyl, cyclohexyl, C^Ciaalkoxy or halogen and. 

in the event that n = 1 , can also be a radical -OR 7 , 

Rs and R^ Independently of one another are H, Cj-C^alkyl or halogen, 

R 7 , ifnls1,is 

a) C r C 1B alkyl which is substituted by one or more of the groups OH, C r C 1B aIkoxy, Ca-C^alkenoxy, 
hal gen, phenoxy (which is unsubstituted or substituted by CVC ie alkyl, C r C 16 alkoxy or halogen), 
furyloxy, 



contains 



o 




11 



I 
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CH 3 CH, 

X 



o 

I I 

-0-CH(CH 2 OCH 2 CH CH^ , 

-COOH, -COORfl, -CONH 2l -CONHRa, -CON(R 9 )(R 10 ), -NH 2 , -NHRa, -N(R a )(R 10 ), -NHCORn, -CN 
and/or by -O-CO-R! ^ , 

i>) C^Csoalkyl which is interrupted by one or more O and can be substituted by OH or/and glycidyloxy, 
c) C 3 -C e alkenyl, 

A 

d) glycidyl or a group -CHaCHCOHJCHaO-R^-OCHsCH— CH 2f 

e) cyciohexyl which is unsubstituted or substituted by OH or -OCOR 11( 

f) C r C 11 phenytalkyl which is unsubstituted or substituted by OH, CI orCH 3 , 

g) -CO-R 12 or 

h) -SO r R 13f 

and if n is 2, R 7 is 

a) C2-CiBaikylene t 

b) C 4 -C 12 alkeny!ene, 

c) xylylene, 

d) Ca-Cjoalkylene which Is interrupted by one or more O and/or substituted by OH, 

e) a group -CH 2 CH(OH)CH 2 0-R 1(r OCH 2 CH(OH)CH 2 - ( -CO-R 16 -CO-, -CO-NH-R 1T -NH-CO- or-CCHJor 
C0O-R lff -OOC-(CH2)tn- (in which m is 1 to 3) or 



-CO-0-CH 2 - 
HO OH 
and if n is 3, R 7 is a group 





-j^(CH 2 )— COO^J- R 1? m = 1-3. 



and If n is 4, R T is a group 



^-(CH2)^-COO^- 



m = 1-3, 



R 8 is C t -C 18 alkyl, C3-C 18 alkenyl, C 3 -C2oaikyl which is interrupted by one or more O.NorS and/or substituted 
by OH, C r C 4 alkyl which is substituted by -P(0)(OR t4 )2. -N(R fl )(Ri 0 ) or -OCOR« and/or OH, C3-C 18 aikenyl ( 
glycidyl or Cj-Cuphenylaikyl, 

R 9 and R 10 Independently of one another ar C r C 12 aIkyl, C3-C 12 alkoxyalkyl, C 4 -C 16 dialkylaminoa[kyi or Cg- 
C 12 cycloalkyl f or Rg and R 10 together are C3-C fl alkyl ene or CrCaOxaalkyiene or C 3 -C9azasJkytene, 
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Rn is Ci-Ci 8 alkyl, C2-C ia alkenyl r phenyl, 

R 12 is Ci-Ciealkyl, C2-C 1B aIkenyl, phenyl, Ct-C^alkoxy, phenoxy, C r C 12 alkylamino or C 6 -Ci 2 aryiamino or 

a group -R24-COOH or -NH-R 17 -NCO, 

R 13 Is Ci-C^alkyl, Ce-C 12 aryl or C r C 14 a!karyl, 

R 14 is C 1 -C l2 alkyl or phenyl, 

R16 is CVCioalkytene, C 4 -Csoaikylene which is interrupted by one or more 0, phenyiene or a group -phe- 
nyl ene-X-phenylene- in which X is -O-, -S-, -SO2-, -CH r or -C{CH 3 ) r% 

R 16 is C 2 -C 10 aikyiene, (VC^oxaalkylene or Cr-C^thiaalkylene, Ce-C 12 arylene or C^Cealkenylene, 
R 17 is C^-Cioalkylene, phenyiene, tolylene, diphenylenemethane or a group 




R 18 is C2-C 10 alkylen9 or C 4 -C M alkylene which is interrupted by one or more O, 
R 10 is C 3 -C 12 alkanetriyl, 
R20 is C 4 -C 12 alkanetetryl, 




R 24 is f^-CuaJkylane. vinylene oro-phenylene. 

2. An organic material according to claim 1 , wherein the triazine compound (b) is a compound of the formula 
I in which n is 1 , 2 or 4, Ri and R 2 Independently of one another are H or CH 3l R 3 and R4 independently of 
one another are H, CH 3 or CI, Re and Re are hydrogen, 
R 7i if n is 1, Is 

a) C r C 14 alkyl which is substituted by one or more of the groups OH, Ci-C^afkoxy, allyloxy, phenoxy, 
furyloxy, 

CH 3 CH 3 



0 O 

1 I 
-0-CH(CH 2 OCH 2 CH CH^ 2 , 

-COOR 8 , -CON(R9)(R 10 ) and/or by -OCOR,,, 

b) Ce-C^alkyl which is Interrupted by one or more O and can be substituted by OH or/and glycldyloxy, 

c) glycfdyl or 

d) hydroxycyclohexyl, 

and If n is 2, R 7 Is C 6 -C 12 alkenylene ( 2-butenylene-1 r 4, xylyiene, Cg-C^alkylene which Is interrupted by 
one or more O or substituted by OH. or R 7 is a group -CH 2 CH(OH)CH 2 0-R A6 -OCH 2 CH(OH)CH 2 -. -CO- 
R 16 -CO-, -CH 2 -COO-R 18 -OOC-CH 2 - r 
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HO 



CO-O-CH 




10 



15 



20 



25 



30 



and 



if n is 4, R 7 is 



CH 2 COOCHj-|-C 



Re is C4-C 10 alkyl. oleyl, Oa-C^alky! which is interrupted by one or more O and/or substituted by OH, or Rb 

is -CH 2 P(0)(0R U )2. 

Re and R 10 are C2-C 6 alkyl 

Rn is Cfl-C 10 alkyl f C2-C 3 alkenyi 

R 14 is Ci-C^alkyU 

R 15 is C2-C 8 alkylene, C^-C^alkytene which is interrupted by more than one 0, or is a group 




Rie is C4-C B alkyiene and R 1B is C 4 -C 8 alkylene. 

3. An organic material according to claim 1 , wherein the component (a) is a compound containing at least 
one group of the formula 



RCH 2 CH 3 R 



35 




RCH 2 CH 3 

40 

in which R is hydrogen or methyl, preferably wherein R is hydrogen. 
4. An organic materia! according to claim 1 , wherein the material is an organic polymer. 
45 5. An organic polymer according to claim 4, wherein the polymer is a coating binder. 

6. An organic material according to claim 1 , wherein the material is a radiation-curable coating material. 

7. A radiation-curable coating material containing a hydroxyphenyltrlazin of formula I as defined in claim 1 in 
50 the absence of a sterically hindered amine. 

8. An organic material which has been stabil tzed against damage caused by light, heat and oxygen containing 
0.01 to 10% by weight of at least one compound of the formula la 
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la 



in which n is 1 to 4, 

R 1 and R 2 independently of one another are H, OH, C r C, 2 alkyl, cyclohexyl or trifluoromethyl, 

R 3 and R4 IndependenUy of one another are H, OH. (VC^alkyl, cyclohexy) t d-C^alkoxy or halogen and, 

in the event that n = 1 , can also be a radical -OR 7 , 

R 6 and R« independently of one another are H, C t -C 12 alkyl or halogen, 

R 7( ifnis1,ls 

a) C 1 -C 12 alkyl which is substituted by phenoxy (which is unsubstituted or substituted by CVCiealkyl, 
C 1B aIkoxy or halogen) or by a group -COORe, -CONH 2l -CONHR 9 . -CON(R a )(R 10 ). -NH 2 , NHR 9 . - 
N(R 9 )(Rio) or-O-CO-R^, 

b) C 4 -CBoalkyl which is Interrupted by more than one O and can be substituted by OH or/and glycidyloxy, 

A 

c) glycidyl or a group -CH 2 CH(OH)OT 2 °- R zr OCH 2 CH— CH 2» 

d) cyclohexyl substituted by OH or -OCORn 

e) a group -CH 2 CH(OH)CH 2 OR 21 

f) a group -SO r R 13 . 

g) a group -CO-R 12 
and if n Is 2, R 7 is 

a) C 2 -C t 2alkylene, 

b) C 4 -C 12 alkenylene, 

c) xylylene, 

d) Cs-CMalkylene which is interrupted by one or more 0 and/or substituted by OH, 

e) a group -CH 2 CH(OH)CH 2 0-R 15 -OCH 2 CH{OH)CH 2 - t -{CH^-COO-R^-OOC-fCH^- (wherein m is 
1-3) or 




CO-O-CK 



HO 
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and if n is 3, R7 is a group 




(CH 2 )— COO 



3 



R20 (wherein m is 1-3), 



and if n is 4, R 7 is a group 




(CHi)— COO 



4 



R (wherein m is 1-3), 



Re is C 3 -C2oatkyI which is Interrupted by one or more O, N or S and can be substituted by OH, or Re is C r 
C 4 alkyl which is substituted by -P(0)(OR u )2 f -N(R9)(R 10 ), or-OCORn and/or OH t or R 8 is Ca-C^alkenyl, 
glycldyl or CVC^phenylalkyl, 

R 9 and R 10 Independently are C 1 -C 12 alkyl ( C 3 -C 12 alkoxyalkyi, C 4 -C 16 dialkylaminoalkyI or Cg-C^cycloalkyl, 

or R 9 and R 10 together are CVCgalkylene or C 3 -Cg-oxaalkylene or Ca-Csazaalkylene, 

Rn is Ci-C^alkyl, C 2 -C ia alkenyl or phenyl, 

R 12 is a group -R^-COOH or-NH-R ir NCO, 

R 13 is CVC^alkyl, Ce-C 12 aryi or C7-C 14 alkaryl 

R u is C 1 -C 12 a(kyl or phenyl 

R15 is C2-C 10 alkylene, (VCsoalkylene which is interrupted by one or more 0, or R 15 is phenylene or a group 
-phenylene-X-phenylene in which X is -O-, -S-, -S0 2 -, -CHy- or-C(CH 3 ) 2 -, 
R 17 is C 2 -C 10 aikylene, phenylene, tolylene, diphenylenemethane or a group 



R 1B is C2-C 10 alkylene or C 4 -C 20 atkylene which is interrupted by one or more O, 
Rie is C3-C 12 alkanetriyl, 
R zo is C 4 -C 12 alkanetetryl, 

R21 is H, C r C 1B alkyl t C3-C ie alkenyi t phenyl, phenyl substituted by 0,-C^aIkyl, C r C 12 alkoxy or halogen, 
or R 2 i is Cz-C^alkanoyl, benzoyl, Cr-Ctaalkenoyl, furyl or a group 




CH 3 CH3 



CII3 CH 3 




O 



O 



-0-CH(CH 2 OCH 2 CH CH^l , 



R22 Is C^-Cgaikenyl, 
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R.23 is C2-C 10 alkylene, phenylene or a group 




or 




wherein X is O, S, SO a , CH 2 or C(CH 3 )2, and 



R24 is C 2 -C 14 alkyiene l vinyiene or o-phenylene. 

9. An organic polymer as a material according to claim 8. 

10. A polycarbonate according to claim 9. 

11. An organic material according to claim 8 which is a radiation-curable coating material. 

12. The use of the compounds of claim 8 of the formula la as a stabilizer for organic materials, in particular for 
organic polymers. 

13. Use according to claim 12 as a stabilizer for polycarbonates. 

14. The use of the compounds of claim 8 of the formula la as stabilizer for radiation-curable coating material. 
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